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(54)Title: NOVEL REMEDIES FOR INFECTIOUS DISEASES 



(57) Abstract 

Novel compounds having three substituents in the cyclic partial structure thereof, such as a pyrrolidine or a benzene ring, for example, 
homophenylalanyl-trans-4-((S)-3-amino-2-hydroxypropionylamino)proline 5^indanylamide and N-(3-phenylpropyI)-3-((S)-2-hydroxy-3- 
aminopropionylamino)-5-(D-homophenylalany!amino)-benzamide. These compounds act on pathogenic microorganisms which have 
acquired tolerance to the existing antimicrobials and elevate the sensitivity to the antimicrobials, thus making them nontolerant. When used 
together with the antimicrobials, these compounds can efficaciously establish the prevention and/or treatment of microbial infectious 
diseases. 
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^CO : ' ^C0 : ^yD 

^^o' ; ^yO ^JUJO. 

AH 0 -PO. X^X)[ XJ ^ 

?D#I ; 

ce) ssiSR^^TJr^-raife*©^ : 



X ; H ^yB>. H^^^B^ H^^L ; 
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jujO. 


i/io 



fr&Stfnsfiifc&TfcSs ±IB5S (i) ©li^te^©^ wi:ftibffl 
7MS^»tt ; 

(F) ttWfc^Wfcli— ttft^T**±IB5$ (I) ©-fteto&tf*®*!* 

(G) ±i£5$ (I) ®^#«<^©i^ ^lc^nt>©7]cfnt/S^W»^t.^ 

(H) ±!E5*; (i) o^tts^^o^ &aKZft*<Dftm®&vmmQ®fre,t£ 
(j) ±e^ (i) ©^«^^©±g. ^^ic^nb©7KiDM^Mfn^^b^ 

(K) ±ffif/LM|g^\ ^n>«H, ^-">U>#ffi£«tf^ t7rPXl 
17 



WO 98/17625 PCT/JP97/03812 

a) wiii®wy/xiif«^t> ±ttt (i) <Dit4?mjktf 
(M) +y n >j t7 7 oxiy> 

MX tt 2 HJ^i: CD tfCMIg "C£> -S ±IB© tf/X 14 ¥ ; 

(N) a4ftS$i©«y7Xlif IBt^ ol, ±ES (I) ftettStf* 

© 8l 36 # jr * n b © 7j<f n« vmmm * & « a # * & s i* n * &k © w&m 
(0) ±155$ (I) ©ft£*Rtf*©£x ^<>'{c^tib©7]<ln«^M?Pti^bn£ 
(p) ±155$ (i) ©{b^w^'^o^ a£y»-*nis>o*w«&o c *afttt^«><E 
(Q) ±IB5$ (i) ©ft-g^Stf*©^ ifecfjc-eti^oTkfnfe&WfiE^^fe/j: 
(R) ±ES (I) ^ir^nfeOTKfttt&^afjHEfttt^&tt 

cs) ±ia^ en m}K*ftb<Dim®Rzf&m\mfr$>ftz 
nfr$>m\itiz®'&* : %ifofcftt exists, »^«®KM^st-rsMtt<oi« 

IS W * ^ M 1" 5 * © s m © M 
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te'JT )\<*)i<7 i J Ms T)VtiJ jfrMtet*) iro^t© rr^+^J k^oft 

0^#k&^t r^p^>M^pj ic^m^^ii, 7,11^ m.mm?, %m 

$3gBfl©tt£W> ^ (I) : 



>^>, ->^o^>^y>^ h°PU>. h°p'Jv?>. 2-h 0 P'J^y>^ 3-tfaiJi? 
V t°p -;K ^tFP77>, r^7tFn77>^ 7 ^ f- h 5 t Kp 
f-*7x>, 3-ft7xy>, W7i>> t'^/'J^ b'7'/iJ^^ 3-t° 7 7 




(1 ) 
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ij v j > N t°5 V*-;K -< 5 ^7 'J > N 4 l W 'J 2-^ S ^7 U 4 
;K -f v*-fr7U -fvWJy^ -f v+tfV-JK ^vf7V-;K l, 



V ^ jy* 




1 A7 1 Aa 1a» 1 A10 1 A 1 1 1 A 1 2 



£K<fc^T&j£-r*£i:#T#So lfcfct^T, ^(i A1 _ 4 ) . a A1 _ 4 . ) 

, (i A1 _ 7 ) > &tf(i A1 _ r ) tt5*(i A1 ) i^t$tiM^*tib5o 



20 



WO 98/17625 



PCT/JP97/03812 



csaac-i] r 1 r3 r 1 R 3 

f R 2)R' 1 -C0OH | 

o R' 1 -ci o 

yf^ |K ^ O (1A1 " 3 ° 

(1A1-3) OCOR' 2 (OR' 2 ) 6COR ,2 (OR' 2 ) 
| R'2-COOH | 

H 2 N - R' 3 „ R ' 2 - Cl 

(1a1 . 0 Th >,oh ijhwHfc 

2) 7 y Kit 

3) stcSJS 

o o 

M >R 3 M «P : 

^ K ■ ^ M 
cut -5) V Y (iAt-5-: 

I 

o p 

0-< S R3 CK s R 3 

^ 0 ^ ^ (iai - 60 

° A1 " 6) . ShCOR 12 » , NHCOR' 2 

(nhr- 2 ) J} ?*?cooh r HR ' 2) 
( *tett I 

R^-CI 

r 1 R 3 3) mm. R R 3 



) 

NH 2 R'2-COOH iNH 2 
R'2 - CI 



(1A1-7) 



Q 9 (u,. rt 



R R< 

dOfilS^-l^tSt, if, rUISOL-trans-N-tert- + 
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mzti, ci A1 _ 2 ) tmhti^o ^ma kl _ 2 ) ©7j<M£> R 2 ti« 

x - -f £ $ # 5 - i K ct o T g&»R 2 ^ £ g& $ ft fc fb£ t/ ( 1 A 1 _ 3 ) # 
mfrft&o ^^(l A1 _g) tert- /f^ + i/*/^"-^ 

tiCJ:oT. gmSR^A^ft^b^tKl^) M#bft£ 0 

tfc^ ^%(l A1 _ 2 ) ©tKSIX*^ y/7^iiJ;oT^0»Kg£K3££i±\ 
•;?7XxUtf-7-a A1 _ 2 , ) ^^s-i^T^Sc *#e>ftfc(i A1 _ 2 . ) M\ lb 
^(1 A1 _ 4 ) cD^fi!oi[^«©^^ffi^Ttt«R 2 ^©», SOT^fAAMi 

"c\ *b£«a A1 _ 4 . ) ^Mt^o 

$ SK, -fb^(l A1 _ 2 ) hS^WkSU 7» h 'J r> ATT V s RbU 

omojyFMiTcUT; >iNM*0 A1 _ 5 ) ffc£tt(l A1 
_ 5 ) (i^fflT > R 2 i: LT£?£ L^f»^*;l/*'>IXii^7^ KS 

/j:t'iS^$^§-<l:^^^Tfi«R 2 ^i^$ft^k#%(l A1 _ 6 ) «bft£ 0 

So (i A1 _ 2 . ) ii^©H;&£tTxJ3\ <b^(i A1 _ 7 ) o-mr 

-cis-4- T I J -L- 7° p U > 2-7^7 7^7^ h\ L-7 * x;U7 7 x;U-trans-4 
- 7 = y-L- 7°D'J> 2-t7f;l'7; h\ L-*t7x— ;UT5-^U-cis-4- 7; 
y-L- 7°dU> 2-^-7f-;UT5 F\ L-t^7x^^7 7-^-trans-4- 7; /- 
L- 7°a 'J > 2-t7f^7; K> L-*t7x-;l/77-;Nis-4- / , J > >^7; 
y_L_ 7°n U > 2-t7f^7; K> 1 7 x - ^ 7 7 - ;l/-cis-4- (L- 7 7 - ^ 
T^y)-L-7°n>J > 2-^7f^7; H\ L-**r 7 x x/U7 5 x;U-trans-4- ?'U 
•>^7;;-L- 7°nU> 2-t7fil'7; H\ L-#* 7 xx;UT^ x;U-trans-4 
-a- 7 7-^7;yH-7 p O'J> 2-t7f;l/7; h\ L-*t7x-^77^^ 
-trans-4- 7 $ 7 -L- 7°n U > H>^7; h\ Ht7i-^75i^ 
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cis-4- 7; 7 -L- 7°p D > 5-^ ;l^7 ^ K> L-*^ 7 x -}IT 5 -^-trans 
-4-[(SH-7;y-3- 7x-;^Pt>7;;]-L-^n'J> 5-f >^-;P7; F\ 
L-*t7 i^-;l/7 7^;U-trans-4-(L-7 7-^T ^ y)-L-7°p>J > >^'-^ 
Tl F\ L-*t7 x^;U7 5-A'-trans-4-(L-7 x-^T^-^T ^ J )-L-7°p 'J 

> 5-^>^'-^T^ F\ L-^*7 x^;i/T^-^-trans-4-(D-T7^-;UT ^ y ) 
-L-7°P <J > 5-^ >^;U7 $ K> L-**7 x^^7 7-;b-trans-4- 7 U 

7 ; ; -L- 7°p U > 5—f >^-;l/T $ h\ L-#* 7 x -;U7 5 -;l/-trans-4-(L 
-t;^f;b7;y)-L-7 , ny> 5-^ >/-^7 ; F\ L-t^7i-;b77-^ 
-trans-4-(L-^;U^ 5 ;U7 5 y )-L-7°p 'J > 5-f y?—)\/7 £ F\ L-*t7ii 
;bT7-;U-trans-4-(3-7 5 7 7°o tf#^;U7 = y )-L-7°P U > 5--T >^-;U7 

= F\ L-**7 i-;U7 5— ;P-trans-4-[(S)-3-7 S y-2- Fn + yT'ph^ 
^;U7 ^ 7 ]-L-7°P U > 5— f ^7 S h\ L-*^7 x -^7 7-iW trans 

-4-[(R)-3-7;7-2- 7Jl/t n7o lft-^7 ; y ]-L-7P U > toT 

= F\ L-*^7 x-;l/77-;U-trans-4-(l-7 ^ y d7 > p/n°>^;U^-;U7 i 
y)-L-7 c u'J > 5— f>^-;U7 5 F\ L-*t7 x-^7 9-;U-trans-4-(2-7 ^ 
y-2- y i-)Vfa ^Jr — JlT i J )-L-7°n "J > 5— T>y->»U7^ K\ Ht7i 
^;l/7 7-;U-trans-4-(-tJ i ;U3->;b7 S y)-L-7°n D > 5— Y >^-;U7 ; h\ L 
7 x-;U7 7-^-trans-4-(L-t? 'J >U7 S y)-L-7"p U > 5— f >^-;U7 

= F\ L-**7 x-;l/7 5-;l/-trans-4-(D-b U ;U7 S y)-L-7°p U > 5-"f >^ 

-;l/7; H\ L-^^7 x— ;U75— ^-trans-4-(/S- 7Wo77-;l/7 ; /)- 
L-7°p'J> 5-' f yy-^7; h\ L-*t7 x-;U7 5-;l/-trans-4-(4-7 a y 7* 
U ;U7 5 y )-L-7°p 'J > 5-4 ^7 5 F\ L-^^7 x-;U77-;U-trans 
-4- [(S) -4-7 $ y-2- >W Kn + ->7'f'J^7 = y]-L-7*n U > 5-4 >^-^7 

= F\ L-*t7 x-;U7 7-;U-trans-4-(2-7 S y xf t)-L-7 , o 'J > 5- 
>^*ji;U7 ^ F\ L-* J E7*— ^7 7-^-trans-4- ->^7 S y-D- 7°p 'J 

> 5-^>yx;l/7; F\ D-* ; &7 x-;U7 5-;U-trans-4- y-L 
- T'p'JV 5—f >y-^7 ^ F\ L-*t7 x-;U77-^-trans-4- /'J WU7 
~ y-L- 7pU >3-+y 'j;l/7i F\ L-* : E7i-;l'7 7-;U-trans-4-[(S)-3- 
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S(1 A2 ) ©-fk'^SUi^ 0>l?L«SJ6S-2^r^fe^«fcoT«j6-rS-i: 
KJES;-2Cfc^T, ^(l A2 -8 ) ^ Cl A2-ll h (1 A2-12 X &CJt(1 A2-15 ) 

ii. ^ci A2 ) i:^$ns^it*5o 

[SJSxt- 2] 

I I 
RV^yR* ^q/d-< h 2 n/,q,X o J< 

R 2 J> j&S? 1 >- OCH 3 4 R^aHSifc >-OCH 3 ( 1 A2 - 13) 

m^y\M T^y*. 0 k ^'■■■Q»\k »°'-Q' F? 

(1A2-2) (1A2-3) I 

5> R 2 "f^rag* '^_ oh ">-OCH3 Rl/vrof68!! V 0CH 3 

(1A2-8) 0 (U2-7) J 0 (1A2-6) 0 (1A2-5) 

r^/V* ?VV* rW^ n .r 3 j^V/yR 3 

-R 2 "-NH 2 2) 7JWt "-0H R 

(1A2-11) (1A2-10) 3) Wjtm> (1A2-9) (1A2-12) 

K(&5$- 2 TfTlSCDL-trans-N-tert- 7' h * > *7 ;U#-;U-4- Ko* 

->7°d 'J > • > ^UxXrMl^) I s ->MbLT#bn6(l A2 _ 2 ) £ 

7^RbLT(l A2 _ 3 ) #£j£T£5o T^K^1*G A2 _ 3 ) liWl©«SI, 
tert- 7->;l/^*v/#;^-;Ua«*U R 3 t LTltf * U>fi&&£ *>o#;U*' 
>SXtt^7'f K^i^ffil^CiCtoT^ fi^SR 3 ^A$nfc^b^(l A2 
_ 4 ) C1 A2 _ 4 ) ©7S> K**a7Ct/tW$»ft*T£ :/R»f*(l A 2 

Kzzm^w&m^tm&zftMt&Mi^) ^tmm-ezzo fci^ a A2 

_ 6 ) oixr;H^tt^^#^^W ffl*;u*-*->^**, R 2 £LT 
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uresis* or s >xteTJi?->mt(Dm&£imz±-oTK 2 ^t%im 

tifc(l A2 _ 8 ) Mf'itiSo Sfc, xxf;HI#(l A2 . 6 ) ttMfcB.Biz&^TTJ\< 

c idct oTR 2 ^<tSE**nfc^tt(i A2 _ ll )ao c (i A 2_ l2 )*^fi£i"* - tti<v* 

ZbK, hi/;PBS4M*(l A2 _ 2 ) K^H*(l A2 _ 3 ) b&i&a.K&irlsmK 

-©SJ£S:-2{r^-r^rftXli*ncJ¥ti;fc^i£fefcJ;oT> fl«x.li\ (2S.4S)- 
2-7 ; y ^ f ;H-(L-7 x-;l/7 7-^7 ; ;)-N-(3- 7 x -;U7°n t°;U) h°n'J 
v*>^ (2S,4S)-2-7£ yyf-;l/-4-CL-7*-;l/7 7-;U7 5 y)-N-(2,2- ^7i- 
;Uxf-;U) t°n'Jv>>, (2S,4S)-2-'W Kn*->y f-;U-4-CL-7 i_;l/7 7-;V7 
;;)-N-(2,2- ^7i-;nf;H ifnyy> s C2S, 4S)-2-rt;t"<*-r ;u-4-(L- 
7x^7 7-;b7;;)+(2,2- ^7x^^xf;l/) tfnl)v?> N (2S, 4S)-2- 
(1- tf^y'JJl/myi-a- 7 xX^77-^7 $ y)-N-(2.2- '^x-il/xf 
AO t°DUv?>, (2S,4S)-2-(L- 7x-^77-^7; ; /f^H-/'J ->^7; 
7-N-C2, 2- y7ii^/xf^) h°D U >>> N (2S,4S)-2-7 i J t f-;U-4-(L-7x 
^;UT5-;L/7 ^ y )-N-(3- 7xx;b7oh t tx^) h°P'J^>, (2S,4S)-2-7$ 
7 > f ;H-(L-7 xx^7 7x^7 ; 7 )+(3, 3- ^7xxjk7ph^x^) tfa 
'J i> (2S,4S)-2-7 S y > fH-(L-7xx;P77X^7 i /)-N-(2- t"7 
;b) t°p'Jv?>. (2S,4S)-2-7 ; J / f-;l-4-(L-*^ 7 x-;U7 5-;U7 i J )- 
N-(2- >W Kn*f-3- 7 x x;U7°n b°;!/) t°P>Jv>>, (2S, 4S)-2-7 S y y f-;U 
-HL-t^7xx;b7 7x;l/7 S J )-N-( 7 x-;I/7°p t°;U7 S y *;U**.=.;10 
h°P U (2S,4S)-2-7 S y y f;H-(L-**7xX^77x;b7 i y )-N-( 

^> 4 /7 5>-2- * ;lO h°D'Jv?>. (2S, 4S)-2-7 ^ y y f-^-CL-tf* 7 
x-^77X^7;7)-N-( ^>7[d] f77"-;H- *;Uj# .=.;!/) t°pUv>>^ 
(2S,4S)-2-7 5 y y ^MKL-**? x x^7 7x^7 = J )-N-(6- y h*->-2 
-t7Hil') h°a'Jv?>> (2S,4S)-2-7$ y yf-;l'-4-(L-7j-s^7x-;U7 7-;l/ 
7;7)-H2- 7-7h^l/) t°a'J^>, (2S, 4S)-2-7 S y y f-A^-CL-** 7 x 
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-^7 7-^7;y)-N-(2- +7 9 1/>7>J\'*-JU) tfn'J^> s (2S.4S)-2-7 5 

ij^vj.n 1 - h 'j y f u>o U7, tru5y>^ t°^>>>, t°^^^>-2 

- tf^7^>-2, 5- v^> N h°7^>, *;l/*U>^ f-^-*^^>J>, l, 

4-y**-9->^ 1,4-S>**1JV ^ l,4-7^*^>, l,4-^7>, l,3,5-hU7 

off* L^emtte©«>j*s;(i B1 ) fr&^a B20 )K^-«i£=*;£ lt, */c(i B1 ) 



Rva t2 > 






R 2 


R 3 




"'xx: 


R 2 


R> 

R1 A 




R 2 

1» 




i» 


Ibb 


Ibb 


R'^Q^r, 

R 2 


R 3 


"a: 


R 2 






1 B 7 


1 B 8 




Ibio 




1 B 12 


O 

R 2 


0 

Ri\A R2 
R 3 


Rl'V 
R 2 


R- N Y^O 
R 2 


R- N ^R 2 


R1' N ^R 2 


1b13 


1 B 14 


1b15 


1 B 16 


1bi7 


1b18 



r-V R- N r^o 

R 2 R 2 
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[RJ65C- 3] 



COOH R* R* R' 

HjN^^NH, HjN^^NH, rf'^^NH, r"^^R J 

(1B1-1) ( 1B1 . 2) (1B1-3) (lB1-») 

COOH ?' f ?' JL R 1 

X.nh 2 r3^» r?V NHs a* 5 ** Q- WH ' R ^ ffi gy ^yn h 2 r' 

NO, NO, NH i R a R ' 

(1B2-1) < 1B2 - 1 ) (IBM) ( 1B2 " 1 ) 

(2,2- i?7i-;HfJb)-3-^'J WU7 2 ;-5-(L-7x-;l'7 7-;l'7 i /) ^> 
X7; h\ 3,5- fcfXCL- 7 x-^7 7-^7 ; 7 ) + (2, 2- ^7x-;HW) 
H\ 3-7 $ J -5-(L-7 x -;U7 7 -^7 S / )-N-(2.2- ^7i-/bx 
f-;U) 'OXT; K> N-(2,2- ^7x-/l/xf;l/)-3-(3- 7;;7 1 pk°t^7; 
y)-5-(L- 7x-^7 7-;b7;;) ^>X7; K\ N-(3- 7x-^7°ob'W- 
3- ^' 'J ■> ;l/7 ; 7 -5-(L- 7x-^77-^7;;) KyXTl h\ 3,5-t:7s(L- 
7x^^77-;l'7;y)+(3- 7x-yl/7°nt°Jl/) ^>X7; H\ 3-7^/"-5 
-(L-7x-;l/7 7-;V7;;H-(3- 7x-^7°nt°^) ^>X7; b\ N-(3- 
7x-^7°ot»-3-(3- 7;y7°Dt°t-;l/7;;)-5-a- 7i-;V7 7-^7 
5 7) ^>X7; F\ N-(3- 7 x x^7°p k°;l/)-3-7" 'J ->^7 ; / -5-(L-t^ 7 x 
-^7 7-;l/7 ;7) OXT i H\ 3, 5-ti'X(L- *t7x-^77-^7 ^ J) 
-N-(3- 7x-^7nh» ^>X7; K> 3-7 $ J -5-(L-*^ 7 x -frT => -;U 
7$ 7)-N-(3- 7xx;V7°Dt°^) ^>X7; F\ N-(3- 7 x^^7°n h°;l/)-3- 
(3- 7;77°nt°t-;l'7;;)-5-a- *t7x-^77-^7;y) ^>X"7~ 
H\ N-(2, 2- vJ7x-^xf;l/)-4-/'J->;!/7;y-2-(L-7x^77-;l/7;y) 
^>X7; H\ N-C3- 7 x VM-l-V U ->;U7 5 7 -5-(D-* * 7 x 
77-^7;/) <>X7; K> N-C3- 7 x-^/n t°;l/)-3-((S)-2- >W Ka* 
f-3- 7 ; y 7°p tT;f-;U7 ; y )-5-(D- *t7x-;i'77-ii'7 $ y) ^>X7 
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5 h\ 3,5~t;X(D- 7 x -)VT 7 -^7 5 7 )-l-(2- 7;7x^-» ^>-i? 

2,4-t"X(L- 7x-;l/77-^7;y)-N-(2,2- i?7x-;bxf/W KyXT 
$ h\ (S)-l-(L- t^7x-^7 5-W-4-(2- 7-7f;MfW-2-(3- 7;;/ 
Pt°;lO t°^v^>> (S)-l-(L- *^7x-;b77x;b)-4-(3- 7x-;l/7 5 Ph^) 
-2-(3- 7;/7 P nh» t°^i>>^ (S)-l-(L- *t7x-;b77-;bH-^> 
^;b-2-(3-7 5 J 7°p t°;l/) h 0 ^^>. (S)-l-**7 x-^7 7-;H-(2-t7 
h-f;l/)-2-(3- 7;7 7°nh 0 ;b) (S)-l-*t7i-^77-iH-((2 
- *7f-;U) / f-;l/7 5 y 77;b^-^)-2-(3- 7;y7°Pt°^) h°^7^>, (S) 
-4-^U ■>;H-(D-*^7x-;b77-;i'H-7x^f;bbX7^>, (S)-4-(3- 
7 ~ J fu t°^-^;u)-l-(D- **7 x-;b77-^)-2-7 x^f-;ixh°^7 

t>f L/>7,;b7^ H\ ^*1f-t Ko-1.3- ^7^'t°> N A.+^t Kp-1,3- 5>7 
-t?t°>-2- **tf^7S>>, 1,4-5>7H* tf>-2- l,4-^74f t°>-5, 

7- v?*^ 1, 3, 5- MJ 7if-> 7 n^7°^ >s 1, 3, 5- h 'J 7if p^7°^ >-2, 
4- ^^>n£i"^ffl^5-<t^T#5 0 3*^ ffi&SR^ R 2 s &<^R 3 ©£f£U^tt 
*tt«©WJi5^(l cl ) fr£5S(l C6 ) {wTB-TfcOTfeSo 

R ^N^N' R3 R1 -N^N' R3 R1 -T^N" R3 R1 ^N' R ' ^N- R3 

V oVo h 3 cV Vr^o R .V 

R 2 R 2 R 2 O R 2 R 2 

Id ^C2 1-C3 lc4 lc5 

R1 -N~^N- R3 
O N O 



Mcfctfyftfc&ydtL-ztt^ 1,4 -trxCL- *^7xx;i77-;b)-H /us^u 
7;7) ^\++^h KP-lH-l,4-v>7^t°>. l-((S)-2- 7 5 7-4- 7 x-;l>7*f-;l0 
-3-C3- 7 5 y 7°p t°;U)-5-(2- t7f;M f-;»0-l, 3, 5- h U 7 If p^T 5 ^ > 
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-2,4- y*yU£*miZ>^tft'T:ZZ>o 
A 1Lq11_A 12 -C(R 11 )(Q 12 -X 11 -Y 1 )-Q 13 -N(R 12 )(R 13 ) 

-X 11 ©Ml^ttllXlilf^ffllW'^LtWa^ii 
_ A H _ Q H _ A 12 _ 

i* s± k ft^* r 1 * 2* a -r a fc & k ^ t« -c & *) , a t a $ n s 

©flB&SMfr-A 11 -Q 11 -A 12 -©-SB#fcJ\ ^«3ta*-e*oTfeJ:^ 0 tttb 

7;/,^ XW>7; K&£fc £*teJB**ll* <U\, 
1«i£Q 13 ©fcSBKfcSSafiEt^ $i£Q 12 -X 11 ©^irfcSY 1 ©^ 

*ti£-A U -Q 11 -A 12 -C -Q 13 UftlU ^STK*«tLTl^&8©|Bffl^ 
0£L<^ ^/c«3t-A U -Q 11 -A 12 -C -Q 12 -X 11 
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!V dv- ^ 

«0J©^tl0tt^*R 2 (i, ft: 
-A 21 -X 21 -Q 21 -N(R 21 )(R 22 ) 

Sffcft-K 2, 3fr£BJJt>frfc«fc-5JC, : -A 21 -X 21 -Q 21 - (i3t±frtt&* 

■fttfc^ mt ■ -A 21 -X 21 -Q 21 - ©-SB#H\ ^f3££*T£>oTfeJ;^ 0 irti 
^ffi-T 5 Wt£S©-»T& T t> «fc t\, ^*it(r»*R 2 ^«t- 

^i-©^^ffl^TM»R 2 ^ti»^Ci:^T^^ 0 TOQ 21 
t>*>, TO : -A 21 -X 21 -Q 21 - M\ MiU> CtfSBRTliO) 
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_ X 31_ Q 31_ Y 2 

-x 31 -q 31 - {iii±{rgMR 3 ^^-r6^«6(c i k:^^tt^-r-* i 9> ^A-cg^n 
R 3 ^«^t-s-i^-e^^o 
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«:WU^ 0 fttfcfc, «x 31 -Q 31 -iiM*El^'i8©tg|a^f*U^o 
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±e © - tt m a »j j = h * * n » * r> mm « us w £ # as -r * 

(I) i:^^^^oM^i^fnWt§;t^'T'^;t^ 

^B^©^^ii«MT-#S1-6*^fc*§^, t»ra#ct©i? 
S^USo mttjta&©#J£UTI2, ig^jg, fijffgfc^ Jkffc**B»& 

32 



WO 98/17625 PCT/JP97/03812 

v:T**>7Ai^ tifri/v u'&mny )\<i] 'J±S^S^s 7>t-H^ a-fc 
MMXI^©M©it (I) ©ft^l*. 7XfD«!iM»t 
tt*>\ ±iSJ;:M L^^^^-5^SI©^jKfe^H^©|g@l^^$n^ ^ 

38W0^tttt, LTBtt«©ll»ISflti#>^0«||e*|fi#-r*-4:f=«fco 

*lfeffi©^l»&Cf/Xtt?&*©fci!>©E*©WS[iJS£^i LlWl-cfeSo 

*^s^©g^iM^^ra^©^{i#{cPI^$n4n^^ flRtf, +y 
o>^#fi£in:Mlg, *?-->'J >£i/i;£ttK> -i?7 7 dx^'J >IMIf, 

><^*/^ffi£4Mr. ^* A^^^K, rh7^?'J y%tjL*m%, U 7 y 

* , #3&iui © ga§ © igffi # a t ti % wi^wmm © mm t> # k pss * n -r\ 
±iB©Km^ffl$ti^«3E{cii-r^TMnjtgT*§ 0 0y*.w\ *?mttx 
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So 

#f§0£ ck 0 &tt * ft * E3B© WS&J£# i L x (i , ±ia^^s # * © 
ft K fF^ $ n S 3£ fc * ft & © *f P^S tf^S^lft $ ft 4 * ft & © » 

: U^ 0 k»^© imxit2mPA 
gS^WXCflllffJ^KlKWSL^SflSJnlifil/TB, «*.tf^ il^J 

tt^L/a*»ib»h a-frau ?f-^ij> n-r^ >^*k a*, *k*u mm, ® 
Mftm^ifemmmk mmmu jmm. &%.im> mmu Rmmmmz 

»p^4{^^s^ut Lx(i, ait^ijs mxm, m 

£M#L £MM, 4fc*JW> *y-A»k Xliflfi#»J#*^ff5C«!:^ 
Mali, m^©«^3Ett, tS!4ftJ»<i:ifott* u-carnotfi: 
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»^J^*J^TfSfflLT0^B§if©E»!iJKTOifc0Tfe^ ; THF :f h5t 
Fn7 7 > ; DMF : NJ-^/fi^^A7; K ; HOBt : l-'W F'D + y<>'/ h U 
T'/-to ; WSCD- HC1 : l-xf-;U-3-(3-^ ^ f-;U7 ^ / 7*n t°;U) i]to#'J4 I K 
i£@gf& (TKftftt*^*'^-!' ? K) ; v/v : ; 1H-NHR : 7°n h 

R| ; CDClg :I^n *;UA ; CDgOD DgO : M7]c ; DMSO-dg : S 

^;UX^*+-> K ; s :->>yi/7h (singlet) ;d :^7*U-j>H (doublet 

) ; dd : ? 7 to 9 7 \s «y h (double doublet) ; t : h 'J 7° U y F (triplet ) ; 
q : ijtoT-j b (quartet ) ; m : v;l/f /l/y h (multiplet ) ; br : 7"a- K 

(broad ) ; J : # y 7"'J (coupling constant ) ; Hz : ^toV (Herz) ; 

FAB-MS : ffi31E(?««l£#r. 

[SfeSfcflll] 7 7 x;U-cis-4- 7; /T'n'J > H7f/1'7; F 

(A) N-tert- 7* h + > * to$-to7 x x;l/7 5 x ;U-trans-4- >W Kp + ->7°o'J 
>2-t7f^7 ^ K 

trans-4-^W KP + ->7°nU > 2-t7f;l/7; K(240mg.0. 936mmol) , N-tert 
- 7* h + i/*^^-;U7x-;U7 7->(248mg^0.936mmol) £&ffc;« U XlOml) 

IC^IIL, tK/^Tv'-i' V 7°n ^ ;l/xf ;l/7 $ > (0. 36ml\ N, N-f7-(2-t+ V 
-3- t+t'/'J^) t^7^ >1^d'J K(263mg) £#U;i, g^(iT3.5 TO 

* h u 7AtK«, M^zK^Sfc^ ttav^s/tfA-eSgiftgu 

100: K v/v) T'^fSL, ife7t;l/7rXtlt (500mg . 5g4lft) **#fc<, 
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^-NMRCCDClg-CDgOD, 1:1, v/v) 8 :1. 40C9H, s), 2. 28(2H, m), 2. 89C1H, dd, J=13. 7, 7. 
8Hz), 3. 10C1H, dd, J=13. 7, 6. 4Hz), 3. 52C1H, dd, J=10. 7, 4. 4Hz), 3. 78C1H, d, J=10. 7Hz), 
4. 62C1H, id), 4. 78C1H, t, J=7. 8Hz), 7. 20(6H, m), 7. 42C2H, in), 7. 57(1H, m), 7. 80 (2H, m), 
8. 25C1H, d, J-2. 0Hz). 
FAB-MS ;m/z: 504 (MH + ). 

(B) N-tert- 7' H + •> ft)ltf-)l7 x -^T^ ^-^-trans^-Cp- h > 
;U**->) 7°p'J> 2-t7f;l/7; K 

(A) T'#bti/c N-tert- 7* h * Jltf-Jl7 x -;U7 5 -;U-trans-4- >W K 
n + i/7°nU > 2-^-7f-;U7^ K (310mg N 0. 616mmol ) Z&ftjf-uy (4ml 

) Kig$pu tf U i>> (4ml ) ^ Sffcp- h;ux>x;l/*-;U (123mg ) 
5 mmmWlsKo tfrffcp-WUx>*;U*.=.;U (60mg) fciiinU 1 6 TO 

ijfL/;^ $bC4-( ^>f;l/7;;) t°'J^> (75mg) % j&fbp- Wl/x>x;l/ 
(120mg ) ^jfjOX.. 3 TO»L/c 0 E]S$l£»x^-1 

(?nn*W) -tfflMRU ife7€^7 7 XtLtiM^ (313mg . 
77% ) £|§fcc 

^-NHRCCDClg-CDgOD) : a - 9 "7 - © fc T£ "To 

(C) N-tert- 7* h + 5/* 7 x-;UT 5- ;l/-cis-4- 7 v> K7°n I) >2-^7 
f-;U7 $ K 

(B) Tl#btl/cN-tert- 7" t> * > * ;U#x;l/7 x -;U7 5 — ;U-trans-4-(p- h ^ 
x>x;U*x;M-+-» 7°a'J > 2-^-7 f-;U7S K (150mg . 0. 228mmol ) £DMF 

(5ml ) -7jC (0.5ml ) KiglffU 7 h U "7 A (22mg) £in;L, 80°CT7 

l^it, $g|«£«$E©*U ttfe7^7rXtltiM^i (125mg . J£*fl<j) 
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(D) N-tert- 7" b * fii ;l/*'-;U7 x -^7 =7 ^;b-cis-4- 7 ~ y 7°p 'J >2-7^ 7 

(C) ft /c N-tert- 7* h * -> 77 JUtf— ;l/7 x ~;U7 7 r.;l/- c is-4- T'JVf 
nll> 2-^7f-;b7^ K (120mg ) £>*y-;u (10ml) Kigfi¥U 10X ^7i> 

(60m g ) 7m^mM.r a me) . ^stm i$p b i»l/c 0 «® 

*;l/A-y*y-;K 95:5, v/v ) Tfit«U ife7t^7 7 xiLtIM^« 
(93mg) *»fc 0 

(E) 7x-^7 7-^-cis-4- 7 S y 7° a U >2-^7^;P7 $ K 

(D) Ti#btL/cN-tert- 7* h * •> 7J ;b*'^;U7 x -)VT =y -;P-cis-4- 7;77* 
d'J> 2-^7^7; K (93mg) £4^&ifoK&#-5>*-*iJ-:/ (3ml ) 

>U Ml=T30^Hl»ptLfco »«E*«BE«*Lfc«^ >-**&aa&R 
*U fife»*HTg«i (88mg,82SO *-»»IiLTftfc. 
^-NMRCCDClg-CDgOD, 1:1, v/v) 5 :2. 21C1H, d. J=14. 7Hz), 2. 68C1H. m), 3. 35(3H, a), 
4. 00C1H, m), 4. 15(1H, dd, J=ll. 7, 5. 8Hz), 4. 38C1H. mt, J=7. 5Hz), 4. 90(1H, m), 7. 27(2H, 
m), 7. 33(3H, m), 7. 48(2H, m), 7. 63C1H, m), 7. 85(3H, m), 8. 29(1H, s). 
FAB-MS ;m/z: 403 (MH + ). 

[HM$J2] 7x-;U7 7-^-trans-4- 7; / 7°p 'J >2-t7f ;l/7 ; K 

(A) N-tert- 7* h + > * ;U#.=.;l/7 x r.;U7 7 -;l/-cis-4- >W Kp*->7°pII> 
2-7- 7 5^7 S K 

%WS\ 1 (A) T#bftfc N-tert- 7' h * ;UjK-;U7 x -;U7 5 -;U-trans-4 
- KD + ->7a »J > 2-7-7f-;U7 5 K (150mg ) £THF (3ml ) £*JBU 
hij7xiWX7-( > (94mg) , (0.012ml ) £2rax.fc&. *>s.*fr7 
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Vi> I/- b (0.056ml ) *zk#Tin*^ SfifcT20B#IHIiW$Lfco MJ 
7i-M^7^ > (94mg) , £Sfc (0.012ml ) „ yxwy^W+yl/- 
b (0.056ml ) £iIJDU ££K6M»U*: 0 LfcgU mm 

-7 b?^7^ - (^pn*^-y^y-;k 98:2. v/v ) tefer^e^ 
7 T X (150mg , 94.9% ) £?#/c 0 -©-3*. (135mg , 0. 254mmol ) 
(5ml ) K*g#U th'J^y b*^W K (4mg ) ZimTtiaz-, NSC1T30 
MWL/Co » (0.1ml ) ZMtt®, M£MI£®*U glf^^SSxf 

'JAy;b|1^7^7 7^ (A+t>-fttxf;k 2:3 . v/v ) "di^U 
ft6M*ibT3aiM (115mg > 89.9% ) £»fc 0 
^-NMRCCDClg-CDgOD) ; p - * v-©^a6$We£-f „ 

(B) N-tert- 7' b*->#;l<"tf-;l/7 x-;UT7-;U-cis-4-(p- b >x;U*-;U 
^•+->)7°p i J> 2-f7f;l'7S K 

(A) Tftfcnfc N-tert- 7* b * •> # ;U#-;U7 x -;U7 7 x;U-cis-4- Kn 
+ ->7°pU> 2-t7f^7; K (80mg) *S-ffc>f-l/> (3ml ) 4- 
( i?>f;l/7; /) tf'J5>> (70mg) „ &fcp- b (89mg) £flD^ 
4 B£H8l#Lfc 0 Step- Wl/iVX**-^ (90mg) *iiimU Z bKimWSLft 

*U ttfi7*^7rXiLt3f«M (105mg . JEMft) *#fc„ 

(C) N-tert- y h + ->*;l/#-;l'7*-;P7 7-;U-trans-4- 7^K7°nU>2- 
^7^;l/7 5 K 

(B) -V&btltz N-tert- 7* b + ->^;Ut"-;U7 xX^7 5-;U-cis-4-(p- b ;bx 
>x;l/^-^pj- + -» 7°p U >2-^7f-;U7 5 K (105mg ) £DMF (4ml ) -* (0. 
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5ml ) £*JS?U T^-ffc^MtfA (17mg) £ftI>U 80°CT*5 f$M#L/c 0 EiK 
«*^+*>-ftS?if"^ (1:1 > v/v j -Tkii^EU WM^7j<T», ffitt 

'J*^lii^7h/77^ (^+*>-|Wif-;K 2:1 , v/v) T«U 
ft67t^7r^il/tSlfl;#« (65mg. 81.3% ) £l#/c 0 

(D) 7 x-;l/7-7-;b-trans-4- 7 ; ;7°d ij >2-t7f ;l/7 ; K 

(C) Tf#£ftfcN-tert- 7" h * ;U*'^;b7 x -JUT ? - /U-trans-4- 7 5>K 
7°n'J> 2- 7-7f;l'7; K (65mg) (3ml ) K&JEU 10X 

wii^^-f^MD^ zk^sbi&t (i $ub 5 mmmwitio tm* 

&ii®*U myfoKV***y (6ml ) (1ml ) £?JDx.> 

mmfcitm (55m g , 95% ) ^-Mtititiifc. 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) <5 :2. 50(2H, m), 3. 20(3H, m), 3. 97(2H, m), 4. 48C1H, 
t, J=7. 3Hz), 4. 99C1H. id), 7. 30(5H, m), 7. 45(2H, m), 7. 82(3H, m), 8. 27C1H, s). 
FAB-MS ;m/z: 403 (MH + ). 

[Hffi#IJ3] 7 i-7PT5-;l/-cis-4- 7;/^oiJ>2-t7f^7; K 

N-tert- 7' h *«>*;UiK-;l/* i E7 v- >itrans-4-^-f Kp + ->7 3 p 

^-NHRCCDClg-CDgOD, 1 : 1, v/v) <5 :2. 18C2H, m), 2. 26C1H, m), 2. 78C3H, m), 3. 88C1H, 
m), 4. 12C1H, m), 4. 23 (1H, dd, J=ll. 5, 5. 8Hz), 4. 3K1H, t, J=6. 2Hz), 4. 92C1H. dd, J=9. 
2, 3. 3Hz), 7. 27(5H, m), 7. 45(2H, m), 7. 40(1H, m), 7. 80(3H, m), 8. 26C1H, d, J=l. 7Hz). 
FAB-MS;m/z:417(MH + ). 

[»$J4] *^7 x-;UT5-;l/-trans-4- 7;/7 , P'J>2-t7W; K 
N-tert- 7' h * Jl/tf-Jl/**- 7 x^^T 7- > £trans-4-'W Ko + ->7°n 
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■j y 2-i- vtnbmmwi t mmaimtz «t t> N-tert- y h * -> * 

.=.;l/#*7 x~;U7 7-;U-trans-4- Fn + y^n 'J >2-i~7f-;U7 £ K££ 

^-NHRCCDClg-CDgOD, 1 :1, v/v) 5:2. 20C2H, m), 2. 53 (2H, m), 2. 82C2H, m), 3. 97 (2H, , 
m), 4. 17C1H, in), 4. 36C1H, t, J=6. 1Hz), 4. 98C1H, dd, J=8. 0, 6. 5Hz), 7. 22C1H, m), 7. 31 
(4H, m), 7. 42(2H, m), 7. 58(1H, dd, J=8. 8, 2. 0Hz), 7. 79C3H, m), 8. 22C1H, m). 
FAB-MS;m/z:417(MH + ). 

[£3fi0S5] * ; &7x^;U7 7-;l'-cis-4-(7'U ->;U7 5 7) 7°d U > 2-+ 7 
f-frTl K 

(A) N-tert- 7" h + v^Jb*'-^*^? x-;l/7 5-;l/-cis-4-(^y ->;U7 $ J ) 
7°n U > 2- t7f;l/7 5 K 

»$J3 O-g-fiSffl^ N-tert- 7' h * i/iy ;U 7 x -^7 5 -^-cis 

-4-75; 7°n "J > l-±7f-)^7 i K (55mgs 0. 106mmol ) &tfN-tert- 7 
•/^M*-;^iJy> (20mg. 0. lUmmol ) £DMF (1.5ml ) KigJj?U HOBt (14mg 

) „ h iJxW 5 > (0.03ml) „ SO'WSCD- HC1 (25mg) &mTM*., £ 

h U 7A7jC^ 7jCT», iS^n^Ate, IMJ 

4 - (?no*;UA-;*y-;k 97:3. v/v ) tlSL, t§fe7^e;U7 r x i L 
TMft^tt (59mg, 83% ) **§fc„ 

(B) *^7 i-;U7 7-;l/-cis-4-(/'J ->^7 5 >> ) 7°o'J> 2-*7f-;U7S K 
(A) T# b ft N-tert- 7' h + > # ;l/aj{— 7 x ~;U7 -5 -;U-cis-4-(^" U 

5>;U7 5,0 7°nU> 2-*- 7*^7 5 K (59mg) Kv?#*lJ-> (3ml ) £«±£ 
Wi (0.75ml) gfii::T3 «fHIlW$Lfco *tt**BEB*LfcSU Ml: 
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iu &&ffimtbTmm4t&® (50m g . Mmm ^isiit Lt#to l h-nmr 

(CDClg-CDgOD, 1 ; 1, v/v) 6 : 2. 05(1H, m), 2. 20(2H, m), 2. 74C1H, m), 2. 81 (2H, m), 3. 52 
(1H, m), 3. 63C2H, s), 4. 08C1H, dd, J=10. 0, 6. 8Hz), 4. 27C1H, t, J=5. 2Hz), 4. 58C1H, m), 
4. 76C1H, t, J=7. 8Hz), 7. 30C5H, m), 7. 43(2H, m), 7. 58(1H, in), 7. 78C3H, m), 8. 24C1H, d, 
J=1.8Hz). 

FAB-MS;m/z:474(MH + ). 

t^t 7 x ^^7 7 -^-cis-4-(7 7 - ^7 ; y ) y p 'J > 2-^7 

$IM5 i^liO^iCJ:^^ N-tert- 7* h*'>#;l/#-;U**7 
;U-cis-4- 7 ^ 7 7° n >J > 2-^7^7 ^ K&tfN-tert- 7" h ^ -> #;l/tf".r.;b7 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) <5 : 1. 47C3H, d, J=7. 1Hz), 2. 06C1H, m), 2. 20(2H, m), 
2. 75C1H, m), 2. 83C2H, m), 3. 45C1H, dd, J=10. 2, 7. 0Hz), 4. 00C1H, dd, J=10. 2, 3. 7Hz), 
4. 31C1H, t, J=5. 8Hz), 4. 57(1H, m), 4. 77(1H, m), 7. 22C1H, m), 7. 3K4H, m), 7. 41 (1H, ra), 
7. 45C1H, m), 7. 60(1H, dd, J=8. 8, 2. 2Hz), 7. 80C3H, m), 8. 24C1H, d, J=2. 0Hz). 
FAB-MS ;m/z: 489 (MH + ). 

CHWJ7] *^7 x-^7^-^-trans-4-(?'y ->;U7 = 7 ) 7°o 'J > 2- 
t7f^7; K 

mmmb tmm^m-^'o, mmm* -e#£>no-tert- 7> + ->*;u^^;u 

*^7 i^;l^7 v-;U-trans-4- 7 ; 7 7o ij > 2-^7t c ;U7; KWN-tert 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) <5 :2. 19(2H, m), 2. 33C1H, ra), 2. 46(1H, m), 2. 82C2H, 
t, J=8. 0Hz), 3. 75C2H, s), 3. 70-3. 90C2H, m), 4. 34C1H, brs), 4. 62C1H, brs), 7. 20-7. 30 
(5H, in), 7. 40C2H, m), 7. 58(1H, d, J=8. 6Hz), 7. 72C1H, d, J=8. 0Hz), 7. 78(2H, m), 8. 2K1H, 
brs). 

FAB-MS ;m/z: 474 (MH + ). 
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[£Jfli0IJ8] 7 x - ^7 7 - ;l/-trans-4-(7 5 - ^7 ; y ) 'J > 2- 

mmmi tmrnoumK^^, N-tert- /^y*M-;^7x^77- 

;U-trans-4- T 5 / 7°d U > 2-^7f-^T ~ K&tfN-tert- 7 \* )l>#-j\s 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) 6 : 1. 57(3H. d, J=7. 0Hz), 2. 22C2H, m), 2. 370H, m), 
2. 48C1H, in), 2. 87C2H, t, J=8. 2Hz), 3. 85C2H, m), 4. 15C1H, m), 4. 38(1H, t, J=5. 6Hz), 4. 
62(1H, brs), 7. 25C1H, m), 7. 34(4H, m), 7. 43(2H, m), 7. 62(1H, dd, J=8. 8, 1. 9Hz), 7. 77 
(1H, d, J=8. 0Hz), 7. 82C2H, m), 8. 24C1H, brs). 
FAB-MS ;m/z: 488 (MH + ). 

[HM$)9] **7 x-;l/T5-;U-trans-4- T a J 7°n U > 5— T>^'-;UT 
5 K 

(A) N-tert- 7' h + ;U^-;U-trans-4- Kn + ->7°n V > 5--f 
7; K 

N-tert- 7* b + >'77/U#-/l'-trans-4- >W Kn + ->7oU > (4. 89g , 21. lmmol 
) W5-7 ^ >y > (3.0g> 22. 5mmol) %i&ikJ f - U > (200ml ) 
U HOBt (2.9g) , h 'Jif^7; > (3ml ) „ &tfWSCD- HC1 (4. 6g) ^tfTF 
flDx., Sfii:t4W$L/:o »lft£«ffig£Lfc&> M«*ft*i^^- 

U ii>f)\>i]=> 1*9 nv^77^ - (? pd^;1/A~^ nntwbA-^ 
*/-;K 95:5, v/v ) T«U, tSfeT *)\>7 r Xt\sT%Mfc£® (7. 06g s 
97%) £f#/c 0 

^-NMRCCDClg-CDgOD.ia.v/v) 5 : 1. 38, 1. 47 (total 9H, each s), 2. 08C3H, m), 2. 27 
(1H, m), 2. 87(4H, m), 3. 50C1H, m), 3. 62C1H, dd, J=ll. 4, 4. 0Hz), 4. 43(2H, m), 7. 14C1H, 
m),7. 26C1H, m),7. 46C1H, brs). 
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(B) N-tert- 7* h * 5> ;U-cis-4-(p- h ;Wx y T.frib—fr-* * -» 7° a U > 

(A) "C#bti/c N-tert- 7" h * •> # ;UjK-7U-trans-4- 'W Kd + ->7'p , J>5 
-^>^^;U7= K (3.0g, 8.66mmol) £THF (50ml) «Ji?U *^T^ h U 7 
x-WX7^ > (2. 73g . 1.2 t^Sfi) , £Bfc (0.4ml , 1.2 ^;U^fi) , 5> 
x.*)VTWti)\<#*i/V-Y (1.64mK 1.2 *;U^S) £JK&j&n;L, K&ffi. 
KfcifLo-^ 7 flffllffb/Co h'J7x^X7^ > (1. lg) . ^Bfc (0.166ml 

) „ 5?if-;U7«/s?*;U#*S/l/- h (0.683ml ) £jtJn U 14B#Pe«$L«, 

U>~m.it**-l'>-7*h>> 95:5. v/v ) TfjHBiU (4. 37g ) * 

t#/c 0 ^ft£THF (50ml) i:»U »T1 &£*iMfc* h 'J (20ml) 

fil, ^fe-^M (3.80g ) *#fco :h*»fU> (50ml ) ir 

S»U zk&T4-( ^^w;;) h°'Ji?> (3.0g) „ Mp-Mbx>x;^>- 
;U (3.3g) £Un/U gja{CT24BfKJf^L/Co Stt**BEB*U a^«»x 

'J ij? toil 5 1*9 D7^77^ - (£un*;l//0 TffiiU $tfe 
7^7 7^iLt8lM (3. 87g , 87% ) £#/c 0 

^-NMRCCDClg-CDgOD, 1:1, v/v) <5 :1. 40(9H, m), 2. 09(2H, m), 2. 2K1H, n), 2. 40(3H, 
s), 2. 88(4H, m), 3. 69C2H, m), 4. 32C1H, m), 5. 16 (1H, brs). 7. 15C2H, m), 7. 30(2H, d, J= 
7. 3Hz), 7. 36C1H, s), 7. 72(2H, d, J=8. 3Hz). 

(C) N-tert- 7' h + ^^^^-^^^7 x^.;l/T7-;l'-cis-4-(p- h^x>x;l/^ 
j=.;l/jj-*'» 7°n U > 5-' f >^-;U7 5 K 

(B) tlfbtlfc N-tert- 7* b * ;Uztf-7l>-cis-4-(p- WUx — + 
SO 7°pU > 5^>/-;H; K (1.85g , 3. 70mmol) (20ml) 
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K&#U Wh'J7MDftfi (10ml) £in*.s gifi(CT3.5 ^Kft^Lfco 

8f«*?np*/^-«»Ki**7- h D 7A 7 )c^K#KU 
-7 i/ 7 A -efg'jgs. f£iS8!l£»*&, SI££«£E®* L /Co m%®*i&4U f- 
b> (50ml) Kigfi?^ N-tert- 7 , F + ->*;^Wt7i^77-> (1. 
0g) s HOBt (500mg ) , h 'Jxf^T; > (1.54ml) £J|];?^ ^K^TWSCD- HC1 

(780mg ) zmt-Ko mfcKX2m®m¥m. mm^mm^b. nmzwm*. 

/Co Mtt*-> 'J h ^7 7 4 - pn^;UA~^ ppW 

A-T-fe h>, 9:Kv/v ) T'MU «fe7^7rXtUT8IM (2. 09g 
,85%) £?#/c 0 

^-NHRCCDClg-CDgOD.lil.v/v) 5 : u - ? ■? -<DtztbMtfTT'£? 0 

(D) x^;UT7-^-trans-4- 7 ; ; 7°d 'J >5-f >^-^7 ; K 

(C) tllbtlfc N-tert- 7* h4-->*;^-^t^7 x-;UT7-^-cis-4-(p- 
h;ux>x;u*-;u**-» 7°d y > 5--r>^-;UT$ K^b»$Jl 

* H-NMR (CDC1 g-CDgOD, 1 : 1, v/v) 5 :2. 05(2H, n), 2. 18C2H, m), 2. 48C2H, m), 2. 82C6H, 
m), 3. 87C1H, dd, J=ll. 4, 4. 2Hz), 3. 98C1H, dd, J=ll. 4, 6. 2Hz), 4. 23C1H, m), 4. 35C1H, 
t, J=5. 5Hz), 7. 10-7. 50C8H, m). 
FAB-MS ;m/z: 407 (MH + ). 

K 



(A) N-tert- 7* h * •>*/l"K-;b-trans-4-(p- h ;Ux >x;U*-;U* + SO 7°p "J 
> 5-T >^i/l/7 ; K 
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^M0J9(A)^f§S»nfcN-tert- 7* h + ->^;U#'-^-trans-4- Kn + ->7°n 
U > K (2. 0g,5. 77mmol ) ^M^f^ (50ml) KigjSU 

7jtf£T4-( t°'J^> (1.41g) S«p4^x>xM^* (1. 

65g ) ^jd^. £^T2mr$MWLtz 0 ^tp-bJi^-y^jut^ji (mm ) , 

4- ( /) h°>J 5?> (705mg ) £ilin U 8 B#F.«£L/c 0 M£ME 

«£«M*U ife7tib7 7 XiUgM^ft (2.87g .99.31 ) 

^-NMRCCDClg-CDgOD, l:l,v/v) 6 : p v-iD^fe|?WT$-fo 

(B) *^7 x-;l/T5-;b-cis-4- T 5 y 7°u U >5— T yjf-JUT I K 

(A) ft fcN-tert- 7* H +■ -> # ;l/*".=.;l/-trans-4-(p- K ;Ux >x;U*x;i/;f 

+ 7°p U > 5-' f >y~)l7 I K&tfN-tert- 7* ^y^M^*^?!- 

^-NMRCDgO) <5 : 1. 93C2H, m), 2. 12C3H. a), 2. 65(2H ( m), 2. 75C5H, m), 3. 97C1H, n). 4. 
04C1H, in), 4. 27C1H, t, J=5. 9Hz), 4. 67(2H, m), 7. 0-7. 30(8H, ra). 
FAB-MS ;m/z: 407 (MH + ). 

[^WJll] *t7 x-;l/7 7-^-trans-4-(/y ^ >0 7°n U > 

5- 4 >¥-)\sT I K 

«#09 ©£j£*Hfl^ N-tert- 7* h * J/*;l/*-;U-trans-4- 7 ; y 7°n 'J > 
5-^>rT-;U7= K&tfN-tert- 7> * U > >fr >iMfliJ5 £EI 

$©#&£ffi^T-£S&££ LT#fc g 

^-NMRCDgO) 5:1. 93C2H, m), 2. 14C2H. m), 2. 25C1H, m), 2. 35C1H, m), 2. 75(6H, m), 3. 
50C1H. m). 3. 72C3H, m), 4. 27C1H, m), 4. 49(1H, m), 4. 65C1H. t, J=7. 3Hz), 7. 24(8H, m). 



TO^'J12] D-*t7 x^;l/Tv-;U-trans-4-(^U ->;UT $ J ) 7°p 'J > 5 
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M^iJ9(B)Tl#bn/cN-tert- 7 V + ->^;U^-;U-cis-4-(p- l> ;l/x >x;u*ji 
;l^*->) /d'J> 5-^>^-^T~ KSO'D-tert- 7' h + ~>^;l/^'-;U* ; &7 
x-^77->^b»J9 £|^©:&&£JB^TD-N-tert- 7' b * •> * 
^€•7 x-;UT7-^-trans-4- 7 ; y 7°n 'J >5— f > ^— ;U7 5 K£-£j£L/c 0 

^Ot, Ifbft/cD-N-tert- 7* h * •> * ;l/ * 7 * -;U7 5 -^-trans 
-4- 7;7 7°o U > 5— f >^-^7 5 K&tfN-tert- 7" Y^vii )]/ tf—jl/ ff U ■> 

1 H-NMRCD 2 0) 8 :1. 92(2H, quint, J=7. 3Hz), 2. 05-2. 20(3H, m), 2. 20-2. 30C1H. m), 2. 
55-2. 80C6H, m), 3. 08C1H, dd, J=10. 3, 6. 4Hz), 3. 56C1H, d, J=16. 1Hz), 3. 67C1H, d, J=16. 
1Hz), 3. 78C1H, dd, J=10. 3, 6. 3), 4. 20QH, t, J=5. 9Hz), 4. 33C1H, dd, J=9. 3, 4. 4Hz), 4. 
41 (1H, quint, J=6. 8Hz), 6. 80-7. 30(8H, m). 
FAB-MS ;m/z: 464 (MH + ). 

TtmfttiT (C 26 Hg 3 N 5 0 3 -2HCl -1.5H 2 0 ill) : 
ff-JUfi : C, 55. 42 ;H, 6. 80 ;N, 12.43. 

mnm c 55. 09;h, 6. 82 ; n, 12.09. 

[^«J13] **7*i;U7 7-;U-D-trans-4- UfV*s)l/Ti J) 7°n 'J > 

3tmte*0^-rl#bn-5D-cis-4-^^ Ka + s/^ny >^b»$j9 iiwiii© 

#&KTN-tert- 7' h +*>*;UjK-^**7 x-;U7 7-;U-D-trans-4- 7 i J 7° 
o <J > 5-4 >^-;U7 ; K*£j£Lfc 0 

#bft/cN-tert- ^ h *->*;UjJ?-;1/* 1 7 x -;U7 7-;P-D-trans 
-4- 7 ^ y 7°n "J > 5-' f > ^-A>7 i K&tfN-tert- 7* h * ■> # "J ■> 

1 H-NMR(D 2 0) 5 : 1. 93(2H, quint, J=7. 3Hz), 2. 05-2. 20C3H, m), 2. 20-2. 30C1H, m), 2. 
55-2. 80C6H, m), 3. 08C1H, dd, J=10. 3, 6. 3Hz), 3. 57(1H, d, J=18. 1Hz), 3. 67C1H, d, J=16. 
1Hz), 3. 79C1H, dd, J=10. 3, 6. 8), 4. 15-4. 25C1H, m), 4. 33C1H, dd, J=8. 8, 4. 4Hz), 4. 41 
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(1H, quint, J=6. 8Hz), 6. 80-7. 30C8H, m). 
FAB-MS ;m/z: 464 (MH + ). 
7C**W(C 26 Hg 3 N 5 O g -2HC1 -2H 2 0 <tLT): 

th#W:C, 54.54;H, 6. 87;N, 12. 23. 

mmm-.C, 54. 59;H, 6. 93 ;N, 11.99. 

[mt&mW **7i-^7 7-;U-trans-4-(1f;l/3 5x;U7 5 y) 7°n 'J >5- 
>f >^;U7 5 K 

H»J9 -Cft&ftfcN-tert- 7' h + •> * ;U * 7 x -;U7 5 -;U-trans 

-4- 7 ^ y t°p y > 5— r >^-;ur 5 KjSOT-tert- y h*->*;ujj?-;nf;i/3 

^-NMRCDgO) 5 :1. 97C2H, quint, J=7. 3Hz), 2. 10-2. 20C2H, m), 2. 25-2. 40(2H, m), 2. 
65-2. 90(6H, m), 2. 69C3H, s), 3. 40-3. 50OH, m), 3. 71 (1H, dd, J=ll. 2, 5. 4Hz), 3. 79(2H, 
s), 4. 20-4. 30C1H, in), 4. 45-4. 55C1H, m), 4. 65C1H, t, J=7. 8Hz). 7. 10-7. 35(8H, m). FAB 
-MS;m/z:478(MH + ). 

^mfrtir (C 27 H 35 N 5 Og-2HCl -1. 5H 2 0 ill) : 
ff»lfi : C,56.15;H, 6.98;N, 12.13. 
mmm : C, 56. 41;H, 7. 09;N, 12.03. 

Mfc#J15] #*7x— ;U7 5-;U-trans-4-(7 7-;U7 7°a U >5--f > 
^^;U7 S K 

&Sfe0J9 -CWfenteN-tert- 7* h * •> * ;U**-;U-trans-4- 7;//n'J>5- 
^>^7; KRtfN-tert- 7" h*<>#;Utf'-;U7 v->^bM^iJ5 i^ffl 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) 5:1. 53(3H, d, J=6. 8Hz), 2. 05C2H, m), 2. 17C2H, m), 
2. 27C1H, m), 2. 40C1H. ra), 2. 83C6H, m), 3. 69C2H, m), 4. 01 (1H, in), 4. 34QH, t, J=5. 9Hz), 
4. 54C1H, m), 4. 75C1H, t, J=6. 8Hz), 7. 12C1H, m), 7. 20(1H, m), 7. 30C5H, m), 7. 45C1H, brs). 
FAB-MS ;m/z: 478 (MH + ). 
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CHWJ16] ^^7x^/1/77 - ;l/-trans-4- (D- 7 7 -7b 7 ; 7 ) 7°n U >5- 

MS ■C&&ftfcN-tert- 7" h + ■> f) Jl/nK^U-transHh 7 ; 7 'J >5- 
^>^7; KWD-N-tert- 7" h + v ts )U#-)UT 7 - >fr £>H/$#iJ5 t^U 

^-NMR^O) S : 1. 42C3H, d, J=6. 8Hz), 1. 96C2H, m), 2. 14C2H, m), 2. 30C2H, m), 2. 78C6H, 
m), 3. 38C1H, m), 3. 63C1H, m), 3. 94C1H, m), 4. 2K1H, t, J=5. 9Hz), 4. 51 (1H, m), 7. 0-7. 
30C8H, m). 

FAB-MS ;m/z: 478 (MH + ). 

IMMWW **7x^;U7 7-;U-trans-4-(2-7 ^ J -I- t f-;U7°n t°*-ju 
7^y)7°P'J> H>^7; K 

^M9 Tt#bn/cN-tert- 7' h + *> * 7 x -;U7 7 -;b-trans 

-4- 7 ; 7 7°d >J > 5-f >^-;U7 5 KSCfN-tert- 7* h * S/*;UjJ?-^^> f- 

^-NMRCDgO) 5 : 1. 53(6H, s), 1. 99C2H, quint, J=7. 8Hz), 2. 15-2. 20(2H, m), 2. 25-2. 
40 (2H, m), 2. 65-2. 85(6H, m), 3. 41 (1H, dd, J=10. 7, 4. 4Hz), 3. 67(1H, dd, J=10. 7, 5. 9Hz), 
4. 22C1H, t, J=5. 4Hz), 4. 50-4. 55(1H, m), 4. 68(1H, t, J=7. 3Hz), 7. 10-7. 35C8H, m). FAB 
-MS;m/z:492(MH + ). 

7C*#W (C 2g H 37 N 5 0 3 -2HCl -1. 5H 2 0 i It) : 
tfJMI : C, 56.85;H, 7. 16; N, 11. 84. 
mum : C 56. 80;H, 7.32;N, 11.63. 

[^SM18] **7*-^7 7-;M;rans-4-a-7 5 7 •> * P7n^°>^;^*z 
^7; 7) 7o'J > H>^-^7; F 

^»J9 T^ftfcN-tert- 7* h * v * * 7 x -;Uy 7 -;U-trans 

-4- 7 ; 7 7°P U > >y-)V7 i K&tfl-N-tert- 7> + v # ;U*'^;U7 = 
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tc 0 

^-NHRCDgO) 5 : 1. 35-1. 55C4H, m), 1. 98C2H, quint, J=7. 3Hz), 2. 10-2. 20(2H, m), 2. 
25-2. 35C2H, in), 2. 65-2. 85(6H, m), 3. 38C1H, dd, J=ll. 2, 4. 9Hz), 3. 65(1H, dd, J=ll. 2, 
5. 9Hz), 4. 23(1H, t, J=5. 9Hz), 4. 45-4. 55(1H, m), 4. 65C1H, t, J=7. 8Hz), 7. .10-7. 40C8H, 
m). 

FAB-MS ;m/z: 49 1(M2H + ). 

Ttmftffi (C 28 H 35 N 5 0 3 -2HC1 -1.5H 2 0 t LT) : 
tf#1I : C, 57. 04 ;H, 6. 84; N, 11. 88. 
mum : C, 57.06;H, 7. 05;N,11.61. 

[»]19] j.-)l/7?-Jl-trans-4-(-kV )17 i 7°n 'J >5~^ >^ 

H»9 T^tl/cN-tert- 7' h^->*;^'-^t^7 x-il/7 7-^-trans 
-4- 7;; 7°a >J > 5-^ >?-J\<7 i K&tfN-tert- 7* h + •> * )lX-)l>-t >J > 

^-NMRCDgO) <5 : 1. 96(2H, quint, J=7. 3Hz), 2. 10-2. 20(2H, in), 2. 20-2. 45(2H, m), 2. 
65-2. 85(6H, m), 3. 50C1H, dd, J=ll. 2, 3. 4Hz), 3. 75(1H, dd, J=ll. 2, 5. 9Hz), 3. 86(1H, 
dd, J=12. 5, 5. 7Hz), 3. 89(1H, dd, J=12. 5, 4. 2Hz), 3. 95-4. 00C1H, m), 4. 27(1H, t, J=5. 
4Hz), 4. 45-4. 55C1H, in), 4. 65C1H, t, J=7. 8Hz), 7. 05-7. 35C8H, m). 
FAB-MS ;m/z: 494 (MH + ). 

Ttmfrffi (C 27 H 35 N 5 0 4 -2HC1 - 1. 5H 2 0 ill) : 
ntm& : C, 54. 64 ;H, 6. 79; N. 11. 80. 

mmm ■. c, 54. 40 ; h, 6. 84 ; n, 11.42. 

[»#'J20] **7x-^7 7-^-trans-4-(D--tr y;P7 i J) 7 p d 'J >5-^ > 

^dffe$J9 T-#£ftfcN-tert- 7" h * •> # ;U#.=.;U* ^ 7 x -)V7 5 -^-trans 
-4- 7;77n'J> 5--f >^-;U7 $ K&tfD-N-tert- 7* h ^>#;U*'-;U-tr U 
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^-NMRCDgO) S : 1. 96C2H, quint, J=7. 3Hz), 2. 10-2. 20(2H, m), 2. 25-2. 40(2H, m), 2. 

65-2. 85C6H, m), 3. 40-3. 50(1H, m), 3. 70C1H, dd, J=ll. 2, 5. 9Hz), 3. 83C1H, dd, J=12. 7, 

5. 4Hz), 3. 88(1H, dd, J=12. 7, 3. 9Hz), 4. 00C1H, dd, J=5. 4, 3. 9Hz), 4. 25C1H. t, J=5. 4Hz), 

4. 45-4. 55C1H, m), 4. 65(1H, t, J=7. 8Hz), 7. 05-7. 35(8H, m). 

FAB-MS ;m/z: 494 (MH + ). 

7G###r (C 27 H 35 N 5 0 4 -2HC1 -2H 2 0 ilt) : 

fWft'.C, 53.82;H, 6. 86; N, 11. 62. 

mm : C 54. 13;H, 6. 79;N, 11. 56. 

[HWJ21] x— ;U7v — ;U-trans-4-(jS- 7)^077-^7;;) 

7°n ;'J > 5-4 >?-)\sT I K 

M#J9 TW6tlfcN-tert- 7" h * •> # ;!/#.=. * 7 * -;UT 7 -;U-trans 
-4- 7 ; / 7°o 'J > 5-4 yf—JVT J K&tfN-tert- 7* h * -> # ^tf'-^- 0- 

^7 7 ^ - let 7 ibt d y f J: SlttftA WB £#$£U *n 

. ^ft^A : ^-NMRCDgO) 8 : 1. 92C2H, quint, J=7. 3Hz), 2. 05-2. 15C2H, m), 2. 20-2. 
40C2H, m), 2. 60-2. 80C6H, m), 3. 36(1H, brd, J=10. 7Hz), 3. 61 (1H, dd, J=10. 7, 5. 4Hz), 
4. 10-4. 30(2H, m), 4. 40-4. 50C1H, m), 4. 6K1H, t, J=7. 8Hz), 4. 65-4. 85C2H, m), 7. 00- 
7.30C8H, m). 

FAB-MS;m/z:496(MH + ). 

Ttmfrffi (C 27 H 34 FN 5 0 3 -2HC1 -2H 2 0 t LT) : 
fMMt : C, 53. 64 ;H, 6. 67;N,11.58. 

mmm ■. c, 53.79^, 6.6i;N, 11.51. 

• m&W ■ ^-NMR^O) 6 : 1. 92C2H, quint. J=7. 3Hz), 2. 05-2. 15C2H, m), 2. 20-2. 
40(2H, m), 2. 55-2. 80C6H, m), 3. 40-3. 50C1H, m), 3. 7K1H, dd, J=ll. 2, 5. 9Hz), 4. 10-4. 
30(2H, m), 4. 40-4. 50C1H, m), 4. 61C1H, t, J=7. 8Hz), 4. 65-4. 85 (2H, m), 7. 00-7. 30C8H, 
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in). 

FAB-MS;m,z:496(MH + ). 

TC^tif (C 27 H 34 FN 5 0g -2HC1 -2.5H 2 0 t LT) : 
ff-#M : C,52.85;H, 6. 74;N, 11. 41. 
: C 52.88;H, 6. 64 ;N, 11.37. 

[M$J22] *t 7 x^;b7 7-;U-trans-4-((S)-2-7 ;/-3- 7x-i^Dh° 

HJfe$J9 Tf#t>fttf:N-tert- 7' N + -> # — ;l/-trans-4- T $ / 7°n U >5~ 
^>y^;UT> K OOOmg , 0. 197mmol ) S.t>"N-tert- 7> + •> #;Ptf'^.;l/7 x - 
jUTy-±-Jl (59mg) (4ml ) K&»U zk#T\ » (0.056ml 

) , J7mimimi-W7l± (I5mg) ^»L/c 0 

i^nv h^57^ - (^dd*M-^^;-;K 96: 4, v/'v ) T^L. & 
fe7^7rX (14lmg ) *#fc 0 &^T\ »i:^t+t> (5ml ) £«±£ 
& (0.75ml) fcJn*. S^KTl.5 BfMtfb/c 0 «£MI£®*L«, g|» 

#**>-zKfr&i*i&«»U Sfe^*i:LTgj|I>f[:^ (122mg > 97% ) 

^-NMRCDgO) 6 : l. 9K2H, m), 2. 09C2H, m), 2. 33(2H, t, J=6. 6Hz), 2. 60-3. 10C9H, m), 
3. 47C2H, m), 3. 68(2H, m), 3. 82(lH, m), 4. 18C1H, m), 7. 0-7. 40C13H, m). 
FAB-MS ; m/z : 540 (MH + ). 

[H#fe#iJ23] ^ ; &7i-;l/77-;Krans-4-(7x-/l/77-^7; 7) 7°n V 
>5-^ >^x;l/T ~ K 

^SIW TtfbtlfcN-tert- 7' h + ii ^^'-^-trans-4- 7 I J 7°d U >5- 
-f>/-;V7; K&tfN-tert- 7* h * ->77;U#x;U7 x z.jir ^ ^ >^ e>^Jfc$J5 
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^-NMRCCDClg-CDgOD, 1:1, v/v) 6 :2. 06(2H,m), 2. 18C4H, m), 2. 79C2H, t, J=8. 3Hz), 

2. 86(4H, m), 3. 03C1H. dd, J=14. 2, 8. 8Hz), 3. 27C1H. m), 3. 73C1H, dd, J=10. 7, 3. 4Hz), 

3. 80C1H, dd, J=10. 7, 5. 4Hz), 4. 17C1H, dd, J=8. 3, 6. 4Hz), 4. 32C1H, t, J=5. 9Hz), 4. 52 
(1H, in), 4. 66C1H, t, J=7. 8Hz), 7. 10-7. 45C13H, m). 

FAB-MS ;m/z: 554 (MH + ). 

[«$J24] **7x-^77^ ;l/-trans-4- (t f ^ 7 ; ; ) 7°o U >5- 

«$J9 "C^&nfcN-tert- 7* h * •> ft ;U#-;b-trans-4- 7; y 7°n U >5- 
^f>^7; K&i^N(l)-tert-7' h + ->*;U^'-;U-N(5)-tert- 7* 

1H-NMR(D20) 5 : l. 74C2H, m), l. 94(2H, m), 2. 0K2H, m), 2. 20(2H, in), 2. 38(2H, m), 2. 
83C6H, m), 3. 03C2H, m), 3. 58C1H, dd, J=l0. 7, 3. 4Hz), 3. 84C2H, dd, J=lO. 7, 5. 8Hz), 3. 
99C1H, t, J=6. 8Hz), 4. 35C1H, t, J=5. 9Hz), 4. 58C1H, m), 4. 74(lH, t, J=7. 3Hz), 7. 3K8H, 
m). 

[^»J25] **7*-;U75-;l'-trans-4-(^;U^ 5 ;U7 5 y) 7°n U >5- 

»#J9 TW6tlteN-tert- 7 H * :> ft ;U*"-;U-trans-4- 7 = J 7°p 'J >5- 
-T>y^;l/T^ K&tfN-tert- 7' V ^#-^7 I >gfctert- 7*^;I/XX 

^H-NMR(CDgOD) 5 :2. 06(2H, m), 2. 16(4H, m), 2. 30C1H, m), 2. 42C1H, in), 2. 53(2H, in), 
2. 84C6H. m), 3. 80(2H, m), 4. OKIH, in), 4. 35QH, t, J=5. 8Hz), 4. 56C1H, m), 4. 76C1H, t, 
J=7. 7Hz),7. 1-7. 5C8H. m). 

[H»J26] 7 x-^;b7 7-;U-trans-4-(3-7 S y 7°o t°^-;b7 i y ) 

7°n 'J > 5- -f >^-;i/7 ~ K 
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Mt&W T#t>n/cN-tert- 7" h + ■> ii =e 7-x ^.;U7 7 -/U-trans 

-4- 7;7/n'J> 5— f >^\=.;U7 i K&t>*N-tert- 7* h * ;U*'.=-;l/- /3- 

^H-NMRCDgO) (J : 1. 98C2H, quint, J=7. 3Hz), 2. 10-2. 20C2H, ra), 2. 20-2. 40(2H, m), 2. 

59C2H, t, J=6. 8Hz), 2. 65-2. 85(6H, m), 3- 19(2H, t, J=6. 8Hz), 3. 40-3. 50(1H, m), 3. 69 

C1H, dd, J=ll. 2, 5. 9Hz), 4. 26C1H, t, J=5. 9Hz), 4. 40-4. 50(1H, m), 4. 65C1H, t, J=7. 8Hz), 

7. 10-7. 35(8H, m). 

FAB-MS; id/ z: 478 (MH + ). 

Tmffift (C 27 H 35 N 5 Og-2HCl -2H 2 0 ill) : 

fUHB : C, 55. 29 ;H, 7. 05; N, 11. 94. 

£&IJ1£ : C 55. 33;H, 7. 10;N, 11.82. 

[MfiJ27] *^7x-;b7 5-;b-trans-4-((S)-3-7 ~ 7-2- >W Kp + ->7° 
oh°t-/!/7;;) 7a'J> 5-f >^-;U7 $ K 

Tl#£tifcN-tert~ 7" h * ->* ;U 7 x -;U7 7 -/U-trans 
-4- 7;7 7n'J> 5-f >^'-;U7 $ K&tf(S)-2-'W Kn + ->-3-(N-tert- 
7^^*/^-^7;;) ^otr*>*^e.|SEW«l5 i^I*©^*fl|^Tr*e 

^-NMRCDgO) 5 : 1. 94(2H, quint, J=7. 3Hz), 2. 05-2. 15C2H, m), 2. 20-2. 30C1H, m), 2. 
30-2. 45C1H, m), 2. 60-2. 80C6H, m), 3. 04(1H, dd, J=13. 2, 8. 3Hz), 3. 28C1H. dd, J=13. 2, 

3. 9Hz), 3. 44C1H, dd, J=ll. 2, 3. 9Hz), 3. 67(1H, dd, J=ll. 2, 5. 9Hz), 4. 20C1H, t, J=5. 9Hz), 

4. 34C1H, dd, J=8. 3, 3. 9Hz), 4. 45-4. 55C1B, ra), 4. 65C1H, t, J=7. 8Hz), 7. 05-7. 35C8H, 
m). 

FAB-MS ;m/z: 494 (MH + ). 
TtmmfT (C 27 H 35 N 5 Og-2HCl -2H 2 0 t IT) : 
ff-Jfffi : C,53. 82 ;H, 6.86;N, 11.62. 
: C, 53. 86;H, 6.86;N, 11.42. 
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[H#fc$l28] **7 x-;PT7-;Wtrans-4-((R)-3-T 5 y-2- 7Wn7 1 Ph' 

HJte^J9 Tl#£>ft/cN-tert- 7> * -> * * 7 x ^.;b7 5 -;U-trans 

-4- 7 5 y 7°u U > 5-4 y?-)V7 I KSy t (R)-2-7;U^-n-3-(N-tert- 7* h * 

^-NMRCDgO) 5 :2. 07C2H, quint, J=7. 3Hz), 2. 20-2. 30C2H, m), 2. 35-2. 60C2H, m), 2. 
75-3. 00(6H, in), 3. 40-3. 70(3H, m), 3. 79C1H, dd, J=10. 7, 5. 9Hz), 4. 33C1H, brs), 4. 60 
-4. 70C1H, m), 4. 75-4. 85C1H, m), 5. 37(1H, dd, J=48- 2, 5. 2Hz), 7. 20-7. 45(8H, m). 
FAB-MS ; m/ z: 496 (MH + ). 

7C*##f (C 27 H 34 FN 5 0 4 -2HC1 -2H 2 0 t It) : 
ff-Jtfit : C, 53. 64 ;H, 6. 67 ; N, 11. 58. 
mm :C 53.92 ;H, 6. 59; N, 11. 76. 

[S£»J29] x-;UT5-^-trans-4-(4-7 ^ 7 7> 'J ;U7 $ J ) 7°n U 

>5-4 >*\=.;U7 = K 

^l#6$J9 Tl#t.tl/cN-tert- 7' h * *>#;1/jK— 7 x ~)V7 7 -;U-trans 
-4- 7 5 J 7°u U >5-4 y?-)V7 I K^i>'4-(N-tert-7' h + ->^;l/^'-;UT $ J) 

^-NMRCDgO) 6 : 1. 87(2H, quint, J=6. 8Hz), 1. 98(2H, quint, J=7. 3Hz), 2. 16C2H, dd, 
J=14. 2, 7. 8Hz), 2. 25-2. 40C4H, m), 2. 65-2. 85(6H, m), 2. 95C2H, t, J=7. 8Hz), 3. 40C1H, 
dd, J=10. 7, 3. 4Hz), 3. 65C1H, dd, J=10. 7, 5. 9Hz), 4. 24C1H, t, J=5. 9Hz), 4. 35-4. 45C1H, 
m), 4. 65C1H, t, J=7. 6Hz), 7. 05-7. 40(8H, in). 
FAB-MS ;m/z: 492 (MH + ). 

7C|f##T (C 28 Hg 7 N 5 0 3 -2HCl -2. 5H 2 0 til) : 
ft-#1fi : C, 55. 17;H, 7.28;N, 11.49. 
: C, 55. 01 ;H, 7. 1S;N, 11. 30. 
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immmm *^7x-^77-;U-trans-4-((S)-4-7 v /-2- Fp + ->7' 

T#£>tlfcN-tert- 7' h + i/ ti frtf-jl/* ^ 7 x —fry v -;U-trans 
-4- 7 $ 7 7°d 'J > 5->f >y-frT i K&tKS)-2-'W Kn + ->-4-(N-tert- 

^-NMRCDgO) S : 1. 80-1. 90QH, m), 1. 95(2H, quint, J=7. 3Hz), 2. 00-2. 10QH, m), 2. 
10-2. 20C2H, m), 2. 20-2. 40(2H, m), 2. 70-2. 85(6H, m), 3. 05(2H, t, J=7. 3Hz), 3. 39C1H, 
dd, J=10. 7, 4. 4Hz), 3. 65C1H, dd, J=10. 7, 6. 3Hz). 4. 15-4. 25C2H, m), 4. 40-4. 55QH, m), 
4. 65C1H, t, J=7. 6Hz), 7. 05-7. 30(8H, m). 
FAB-MS;m/z:508(MH + ). 
Ttmfrffi (C 2g H 37 N 5 0 4 -2HCl -2H 2 0 ilT) : 
ff-gffi : C, 54. 53 ;H, 7. 03; N, 11. 36. 

mnm ■. c 54. 48;h, 7. 06-,n, 11. 17. 

[^WJ31J **7 x-;U7 7-;I/-trans-4-(/U ->;l/7 7°n U >3-*y 
U^T $ K 

trans-4-'W Kn + i/^n'J >^3-7; /*/ U >^b«#iJ9 i^»©^fe 
(CTN-tert- 7 h * * jUtf^-A^t 7 x -;U7 5 -;l/-trans-4- 7 5 J 7°P U > 
3-+y U ;l/7 5 F££fi5cLfc 0 

H^tlfcN-tert- 7 h + ->^^^-^^*7 x^;U7^-;U-trans-4- T I J -f 
a U > 3-+ 7 U^7; K WN-tert- 7' h * v ii Jltf-jU? U -> >^ t>^IS0iJ5 

^-NMRCD^) 6 :2. 27(2H, dd, J=14. 7, 7. 8Hz), 2. 40-2. 60(2H, m), 2. 75-2. 90C2H, m), 
3. 60-3. 70C1H, m), 3. 83(2H, s), 3. 80-3. 90C1H, m), 4. 40C1H, t, J=5. 9Hz), 4. 60-4. 70(1H, 
m), 4. 89C1H, t, J=7. 8Hz), 7. 30-7. 45(5H, m), 7. 87C1H, t. J=7. 8Hz), 8. 00C1H, t, J=7. 8Hz), 
8. 14C2H, d, J=8. 3Hz), 8. 94C1H, s), 9. 29C1H, s). 
FAB-MS ;m/z: 475 (MH + ). 
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Ttmmn (C 26 H 30 N 6 O 3 -3HCl -3H 2 0 t IT) : 
fH¥fiI : C.48. 95;H, 6. 16;N. 13. 17. 
mmm-.C, 49. 16;H, 6. 23;N, 13. 14. 

[«#J32] **7x-;l/T5-;l/-trans-4-((S)-3-7 5 J -I- Kn*->7 
n Vir-frT i J ) 7°n U > Ky'JAT; K 

«#J3ra#btl/cN-tert- 7' b * v/ # ;l/ 7 x -;Uy 5 -^-trans 
-4- 7; 7 7°n 'J > 3-*y U ;U7 ; K&tf (S)-2-'W K d * ->-3-(N-tert- 7 h 

^-NMRCDgO) 5 :2. 20-2. 30(2H, ■), 2. 45-2. 60C2H, m), 2. 75-2. 95(2H, m), 3. 17C1H, dd, 
J=13. 2, 8. 8Hz), 3. 4K1H, dd, J=13. 2, 3. 9Hz), 3. 60(1H, dd, J=10. 7, 4. 4Hz), 3. 83C1H, 
dd, J=10. 7, 6. 4Hz), 4. 37C1H, t, J=6. 1Hz), 4. 47C1H. dd, J=8. 8, 3. 9Hz), 4. 65QH, t, J= 
5. 4Hz), 4. 92C1H, t, J=7. 3Hz), 7. 25-7. 45(5H, m), 7. 88(1H, brt, J=7. 8Hz), 8. 02C1H. brt, 
J=7. 8Hz), 8. 15(2H, d, J=8. 8Hz), 8. 97C1H, s), 9. 33C1H, s). 
FAB-MS ;m/z: 505 (MH + ). 
Ttmftm (C 27 H 32 N 6 0 4 .3HC1 -3H 2 0 t IT) : 
ft-M : C 48.55;H, 6.19;N,12. 58. 
: C, 48. 48 ;H, 6. 34 ;N, 12.42. 

[£Ufi0J33] ^^7x-^7 7-;Krans-4-(2 -7; / xf;^t) 7°n 'J > 
5-^ >^;l>7 ; K 

tert- 7>;UN-(2- ^ 7° h xf;W h ©DMF (0.5ml ) 

2K&T60X fommiti- M 7 A (9. lng . 0. 23miD0l) ©DMF Kfift (0. 5ml ) 
ax., raffiKT10&H»#Ufco &<^T', £JEttK£»fl9(C)?#&ttfcN-tert 
- 7* h + ->*;UsK-^* : e 7 x-;i/7 7-;i/-cis-4-Cp- h;ux>^;u*-;u*+-» 
7°p U >5-^ >^-;U7 i K (100. 6mg > 0. 15mmol) ©DMF Sfffi (1ml ) £J[];i/c 0 
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;K 7:3 -1:1 > v/v ) i:t«lU N-tert- /h + ^W-M^7^ 
^7 7-^-trans-4-(2-(N-tert-7~' h + v^^^'-^T i y ) if- ;!/?•;*-) 7°d D 
y 5-^ >^^;UT ^ K (74.9mg, 73. 9% ) *»fc 0 

^-NMRCCDgOD) 5 : 1. 4K9H, s), 1. 45(9H, s), 1. 85-2. 00C1H, m), 2. 00-2. 10(3H, m), 2. 
10-2. 20C1H, m), 2. 30-2. 40C1H, in), 2. 63(2H, t, J=6. 8Hz), 2. 60-2. 80C2H, m), 2. 80-2. 
90C4H, m), 3. 20C2H, t, J=6. 8Hz), 3. 45-3. 550H, in), 3. 55-3. 65C1H, m), 3. 65-3. 75C1H, 
in), 4. 20-4. 30(1H, m), 4. 65C1H, dd, J=8. 3, 4. 4Hz), 7. 05-7. 45C8H, m). 

ff&tlfc N-tert- 7" h + i/fcA'jtf—A'** 7 x— ;U75-;U-trans-4-(2-(N-tert 
- 7'h + yAM-^7;/) xf^ft) 7°p 'J > H^^T; K (74. 
9mg , 0. llramol) ®K4-^^ + ^>M (3ml ) KS&lfc (0.5ml ) fcjn*., 2. 
5 EtF»Lfcc x^;-;^j)DiIilfc 0 ::©»£3 

glt)Ib, #bn^fi^^xf^x-r;^ffl^tilLSM^- 

^-NHRCDgO) 5:1. 94C2H, quint, J=7. 3Hz), 2. 05-2. 20 (2H, m), 2. 25-2. 40 (2H, m), 2. 
60-2. 85(8H, m), 3. 13C2H, t, J=6. 6Hz), 3. 37QH, dd, J=ll. 2, 4. 4Hz). 3. 62(1H, dd, J=ll. 
2, 5. 4Hz), 3. 7K1H, dd, J=ll. 0, 6. 1Hz), 4. 15-4. 25C1H, m), 4. 60-4. 70(1H, m), 7. 05-7. 
30(8H, m). 

FAB-MS ;m/z: 467 (MH + ). 

Ttmftffi (C 26 H 34 N 4 0 2 S -2HC1 -1. 5H 2 0 t IT) : 
fh#«:C.55.12;H,6.94;N.9.89. 
mmm : C, 55.55;H, 6.97;N, 9. 73. 

mmmW] (2S,4S)-2-7^y>?-;lM-(7*-;U7 7-;U7Sy)-N-(3- 7x 
-fr-fv h°;U) fcfn 'J 5>> 



(A) N-tert- 7* h * # ;U**-;U-cis-4- 7 v? H'7°n "J > /f-JUx.xf-Jl 
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N-tert- 7* h + ->#;l/*'-;U-trans-4- >W Kn*->7°TiU > ^f/bixfib 
fr&tttffcp- h;l/x>x;U*— «t 9-g-JiSLfcN-tert- 7* h +5/*;l/jJ5-;l/-trans 
-4-(p- l-;l/i>7,;b^-;U^- + v) 7*p "J > ^;l/xxf^ (5.00g, 12. 5mmol 

) £DMF -# (10: K v/v „ 55ml) CjgjSU 7^tt h 'J 7 A (1. 05g , 16. 
2mmol) ^SDx.T70°CirT4 I^W»J$Lfco SS^MI^ ** K £T L , M 

8LTiBfl!^i (3.58g > femm zmfco 

(B) cis-4-Tv 5 K7°p 'J > yfJUXr^ 

(A) h jK-;Ucis-4-7 5> K7°P U > yfiUXfil' 
(733mg „ 2. 71mmol) *h»J7;U*nft»: *pd*;UA (1:1 , v/v „ 12ml) K 

xmmib&<®) (1-lOg , SaW) * h U 7;u#pfti*££ lT#/;„ 

(C) N— > 5 ;l/-cis-4- 7^K7°n'J> ^f^xxf^ 

(B) Tl#£>ft/ccis-4-7 v 5 K7°p 'J f^xxf^ h'J7;l'tnSlfi 
(174mg „ 0. 612mmol ) (2ml ) iC?g»L0 °C irx trans- •> > ^ Jl> 

T;Ur t K (154ml . 1.22mmol) ^j][lx.^ $ £ K ->7 7 7jc#H>ftiS "5 h U 7 A 
(77.0mg > 1.22mraol) ^a^T15«#lfc 0 £«f:f&fn«7Kf^ h U 7 

7-f- (ft8xf;l/- h;Ux>, 1:2 „ v/v ) iCT^LTgil^tl (114mg . 
65% ) *#fc 0 

^H-NMR(CDClg) 5 :2. 10C1H, m), 2. 68C1H, dd, J=10. 3, 5. 9Hz). 3. 22(1H, d, J=10. 3Hz), 
3. 29C1H, dd, J=9. 3, 6. 4Hz), 3. 30C1H, m), 3. 52C1H, ddd. J=13. 7, 6. 4, 1. 2Hz), 3. 70(3H, 
s), 4. 02C1H, m), 6. 31 (1H, ddd, J=15. 6, 6. 8, 6. 8Hz), 6. 53(1H, d, J=15. 6Hz), 7. 23-7. 38 
(5H, m). 



WO 98/17625 PCT/JP97/03812 

(D) N-C3- 7z-;^D h 0 Jt<)-cis-4- 7 ; 7 'J > / f^xxf;b 

(C) "dfrbftltR-i/'sl- ^U-cis-4- 7i>hVo'J> ^f;bx7f;l/ (114mg 
„ 0.398mmol ) (2ml ) LT5X'< v if V Afitm (30mg) 

ffibT^IM (99.2mg, 95% ) *f»fc 0 

(E) N-(3- 7x^;U7°n £;U)-cis-4-(N-tert-7* |> + i/*;i/iK-;b7xi;l/77i 

(D) T?W6nfcN-(3- 7ii^o h°;b)-cis-4-7 = J 7°n y > y f;bxxf 
;l/ (220mg , 0.389mmol ) iN-tert- y ^y*w;x;l/7x^7 7X> (267mg 

, 1. Olmmol) **Sfls>f-U> (10ml) ir-/g$?L0 tKTHOBt (22. 7mg, 0. 168mmol 
) iWSCD- HC1 (193mg N 1. Olmmol) ^P^/c^. LT-?fe8t# L/c 0 

fc3Sfft*f , J*W7Ai'D7h/77-( - (ftfxf ^- h;bx>, 1:8 s 
v/v ) i:tf||LT»i (345mg , 8H ) *»fc 0 
^-NMRCCDClg) 5 : 1. 39C9H, s), 1. 90(1H, m), 2. 33-2. 45C2H, m), 2. 54-2. 65(7H, m), 2. 
7K1H, m), 3. 04(2H, m), 3. 18(1H, dd, J =9. 8, 3. 9Hz), 3. 65(3H, s), 4. 32C1H. brs), 4. 46 
(1H, brs), 5. 07C1H, brs), 6. 8K1H, brs), 7. 14-7. 3K10H. m). 

(F) (2S,4S)-2-'W Kn*W f-;U-4-(N-tert- 7*l« + v'*^t"x;b7iX;l/77 
-;UT 5 y )-N-(3- 7 i x;l/7 , nt» t°a'J^> 

(E) T#iin^N-(3- 7 i-;U7°a l?;l/)-cis-4-(N-tert-7* H + S/*;UjK-;U7 
x^7 7x;|/7;y) 7°n y > y f-;Ux*f ;U (345mg > 0. 677mmol ) £THF 

(7ml ) Iw*j»b**^l2^*^- h U 7A (64.0mg, 1. Bftmnol) £#Dx.> »M 
* / (0.8ml ) £1 H^fSfrtfTtsDo < Jj iiT L/c 0 $ 6K1 
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1:2 , v/v ) CTlSLTimft (336mg , Jgfift) £#fc 0 
^-NMRCCDClg) 5:1. 41C9H, s), 1. 50C1H, m), 1. 75C2H, m), 1. 90C1H, m), 2. 16QH, brs), 
2. 24-2. 3K2H, m), 2. 4K1H, m), 2. 54-2- 73C5H, m), 2. 84C1H, d, J=9. 8Hz), 3. 27C1H, d, 
J=ll. 2Hz), 3. 53C1H, dd, J=ll. 2, 2. 4Hz), 4. 23-4. 29(2H, m), 5. 12C1H, brs), 6. 58C1H. 
brs), 7. 17-7. 29C10H, m). 

(G) (2S,4S)-2-^oa^f-;U-4-(N-tert- 7" h * ^^-^7 x -;UT 7 -;U7 

(F) ■eft&ftfc(2S,4S)-2-'W KP*->y f-;l>-4-(N-tert- 7 h*->rt;l/#-/l/ 
7 x - ^ 7 7 - ^ 7 ; ; ) -N-(3- 7 x - ;l/ 7 n h° ;b) h°nU^> (238mg , 0. 
494mmol ) * t° 'J i? > (5ml ) K*gfl¥U Ig-fkp- h ;l/x > X (188mg „ 0. 
988mmol ) £4-( ^>f^7;7) h°U^> (20mg) £Jn;iT60 D CfrT--MI$ L 

A, 1:2 > v/v ) (73.9mg, 30% ) £»fc 0 

^-NMRCCDClg) 5:1. 40C9H, s), 1. 66-1. 78(4H, in), 2. 24-2. 28(2H, m), 2. 31-2. 38C2H, 
in), 2. 45-2. 65C3H, in), 2. 90C1H, in), 3. 00C1H, dd, J=13. 2, 7. 3Hz), 3. 06C1H, dd, J=13- 2, 
6. 4Hz), 3. 97C2H, m), 4. 27C1H, m), 5. 05C1H, brs), 5. 93(1H, brs), 7. 17-7. 3K10H. m). 

(H) (2S,4S)-2-7i> K> f-;U-4-(N-tert- 7 h + ->*;^-^7x-^77-^7 
;;)-N-(3- 7 x-;U7°p t°;b) t°n'Jv?> 

(G) -C?#£ft/c(2S,4S)-2-? ao^ f-;l/-4-(N-tert- 7* h*->#;l/jJ5-;U7 x- 
jUT^-Ji'T i y)-N-(3- 7x-;b7Dh^) t°ny^> (73. 9mg. 0. 148mmol ) 
£DMF -tK (10 :K v/v > 2.2ml ) KLj&ffU T yft* MJ9A (51.2mg. 0. 
693inmol ) £ijnx.T70 o CKT3 NPffl»^Ufco RJ£«*tt»a, M£MEE»L 
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1:6 , v/v ) KTtitMLTmMfc&to (57. 7mg, 77% ) £ftfc„ 
^H-NMR(CDClg) 5 : 1. 39C9H, s), 1. 69-1. 76(3H, m), 1. 95(2H, m), 2. 28C1H, in), 2. 32(2H, 
m), 2. 46C1H, m), 2. 64-2. 55C3H, m), 2. 99-3. 10C2H. n), 3. 6K1H, in), 4. 00C1H, m), 4. 29 
(1H, m), 5. 06C1H, brs), 6. 13C1H, brs), 7. 17-7. 29C10H. m). 

(1) (2S,4S)-2-T = J / f-;U-4-(N-tert- 7* h*i/rt;U#-;l>7 x-;l/7 7-;l/7 
;;)-N-(3- 7x-J^ah» tfp«J5>> 

(H) T#&nfc(2S,4S)-2-y K> f-^-4-CN-tert- 7'^y*;^7i- 
;|/7 7-^7;;)-N-(3- 7x-Jb7 , Dt°^) t°D'Jv?> (57. 7mg^ 0. 114mmol ) 

(1.5ml ) l^iU 5^7y-?A^f (5mg ) 7jc^SH 

•> U * y ;b77 5 A ? a v h^v7^- (^^;-;l/-^aotwbA, 1: 
10, v/v ) CT»SLt8«^* (40.0mg, 73% ) *»fc 0 

(J) (2S,4S)-2-T5y>f-;U-4-(7*-;UT7-;l/T5y)-N-(3- 7i-^7°Dh: 0 
t° u u y > 

(I) T*§&ftfc(2S,4S)-2-7 ^ -/ * f-^-4-(N-tert- yh + J/*W-;l/7x- 
;l/7 7-/l/7;>)-H3- 7x-^/Pt» tfnU^> (40. Omg, 0. 0832mmol) 
£5.3 iffl^7-/« (1.5ml ) lc*j*3-a-3 ^IB«J*Lfc„ 

wM$tk jisT-mm&ffi LTiau Mi«if?if zi'x-f n^*^ 

7KC^L?IM»LTSIl'fb^ (32.0mg> 78% ) ^ftlitT«„ 
^-NHRCDgO) (5 : 1. 61 (1H, q, J=12. 2Hz), 2. 03-2. 08(2H, m), 2. 22(1H, t, J=12. 2Hz), 2. 
48C1H, brd, J=ll. 7Hz), 2. 73-2. 80C2H, m), 2. 90C1H, dd. J=12. 1. 4. 4Hz), 3. 04C1H, dd, 
J=13. 4, 6. 4Hz), 3. 17QH, m), 3. 27C1H, m), 3. 34(1H. dd, J=13. 4, 6. 4Hz), 3. 76C1H, brd), 
4. 10OH, m), 4. 17C1H. dd, J=9. 8, 6. 4Hz), 7. 26-7. 4BC10H, m). 

[»$J35] (2S,4S)-2-T 5 J * f ;H-(7 x-^7 7-^7 S 7)-N-(2,2- 
-77x-^xfjb) h°a U v 5 > 
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(A) N-(2,2- y7xi;l/xf ;P)-ci8-4-7y K^o 'J > -^f/i'xxfil/ 
M#iJ34(B) •Vftbtltzcis-i-TV HVp 'J > 7 f^Xf^ h U 7;M"P 

(2. 16g > 7. 60mmol) &jtfi/-)l> (30ml) JC^LO 0 CfCT2, 2-^7iX 
^TthTil'ftF C2.70mU 15.2mmol) £fl!3;L> $ & C •> T 7 Tk^fbfS 9 h 
'J 7 A (955mg , 15. 2mmol) *Jnx.T50^lfflJW$ HJSffiKfi&ft^Tk^f-*- h 

/77^ - h;Ux> N 1:40, v/v ) i;t»SLT«^ (3. 

40g . JEfiW) *#fco 

(B) N-(2, 2- -^7 s-/I/xf ;^-cis-4-7 ; ; 7°n U > 7f-;Uxx-r;U 

(A) Tl#btl^N-(2,2- v^7x-^x^;I/)-cis-4-7v ? K7°d D > yf-;iocx 
-r;U (1.09g . 3. llmmol) * * 9 J - to (20ml) i:|MU5^7 ^^AkI 

(lOOmg ) *JDA-C, 7j<^»ffl^T (1 ABE) 4B#f!»$L^ 0 JWd»&»JSg LfcSU 

(C) N- (2, 2- V> 7 x x;l/xf-;b)-cis-4-(N-tert-7 h * •> 77 ;l/#x;U7 x x;U7 7 
— ;U7 5 7) 7°ci V > ^fyl/xxf^ 

(B) T?W&ftfcN-(2, 2- -^7 xXjUxf-;U)-cis-4-7 5 7 7°n U > /f^xx 
(790mg „ 2.44mmol) iN-tert- 7*K'>*W-;l/7 I x^77X> (775mg 

„ 2. 92mmol) U> (30ml) fcSJWLO tKTHOBt (65. 8mg, 0. 487mmol 

) iWSCD- HC1 (560mg , 2. 92mmol) *Jn*.fc8K ME#fiLTHfti!8iLfco 

siss* * o a uisftKK**^ n 'J 7 U7mm, m\&&fcTm 

fc8fft4^'JAW7i?n7h/77^- (ftl!xf;b- h;ux> N 1:4, 
v/v ) irtPLTSIf^i (757mg , 54% ) *»fc«, 
^H-NMR(CDClg) 5 : 1. 38(9H, s), 1. 68C1H, m), 2. 3K1H, m), 2. 64(2H, m), 2. 86-2. 93(2H, 
m), 3. 02C1H, dd, J=12. 5, 6. 6Hz), 3. 28-3. 56(2H, in), 3. 59(3H, s), 4. 07C1H. dd, J=9. 0, 
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6. 6Hz), 4. 20C1H, m), 4. 40QH, brs), 5. 01QH, brs), 6. 58C1H, brs). 7. 12-7. 3K15H, m). 



(D) (2S,4S)-2-'W Kp + ->^f-^-4-(N-tert- rh + i/*;l/jJ?i;i/7*-^77 
-)VT I J )-N-(2, 2- v>7x-;uxf-;U) tf a U i? > 

(0 -eft&ftfcN-(2.2- S?7*-;l'Xf-;i/)-cis-4-(N-tert-7*h + *>*;l/«K-;U 
7x-;l'7 7^7;y) 7*a'J> ^f^xxf;!' (646mg „ 1. 13mmol) £THF 

(12ml) JC»j»L**-ffcH^*^ h U 7A (107mg „ 2. 82mmol) *Jn*^ MM 
»Utt3ft<6^ * 7 (1.6ml ) £1 »yt*o < «) iffiTLTl^to $ b 

1:99, v/v ) KTffi^LTMfl:^ (547mg . 89« ) 
^-NMRCCDClg) 8 : 1. 38C9H, s), 1. 46C1H, m), 2. 26C1H. m), 2. 59C1H, m), 2. 68C1H, m), 
2. 88-2. 96(4H, m), 3. 18C1H, d, J=ll. 2Hz), 3. 3K1H, t, J=ll. 6Hz), 3. 45C1H, dd, J=ll. 
2, 2. 4Hz), 4. 0K1H, dd, J=ll. 6, 4. 9Hz), 4. 18C1H, m), 4. 32C1H, m), 4. 96C1H, brs), 6. 29 
(1H, d, J=7. 3Hz), 7. 14-7. S2C15H. m). 

(E) (2S.4S)-2->^>^^*-;^*'>>f-^-4-(N-tert- 7* h + ->*;u#-;U7 
i-;H7-^7 S y )-N-(2,2- i>7!-;HfW h°n'J^> 

(D) T#bftfc(2S,4S)-2-'W KP*->yf-;l/-4-(N-tert- 7* h*f#;l/#-;l/ 
7x-;b7 7-;l/7;7)-H2,2- ^7i-;l/xf;b) trn'Ji?> (146mg , 0. 
269mmol ) *M>f U> (4ml ) Kgj#U ffi-fb^ * >x;U*:x;U (25ml, 0. 
322mmol ) t h ^ > (45ml. 0. 322mmol ) £i[l/LT0 "CJITI B#|ffl8ti$ 

L/Co $ &£*frffc> 9 (25ml. 0. 322mmol ) th'Jxf;bj;> 

(45ml, 0.322mmol ) £j[J;i« N g&Klfrfi LT4. 5 BtHS^Lfco 3 & fctfrffc; 
> * (50ml, 0. 644mmol ) <t MJ xf-;i/7 = > (90ml, 0. 644mmol ) 
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a**E»*LTMYb^» (242m g > ^mm *#£ft«w*-nj^ 
±»« -r s c t « < » © sis t> o 



(F) (2S,4S)-2-ry K> f-^-4-CN-tert- 7 , 'h^y*;^'-^7x^;l/77-;l/7 
5/)-N-(2,2- ^7xx;Uxf-;U) fn U 

(E) "Cff&nfc(2S l 4S)-2-^^>x;U*-;U**5/^f-;l/-4-(N-tert- 7*h**> 
^;l/^'-;b7x-;H7-;l'7;;)-N-(2 1 2- 5? 7 xx;Ux *■;!/) h° d U J? > 

(167mg > 0.268mmol ) £DMF -tK (10:1, v/v „ 3.3ml ) K*g#U 7-7-fb^ h 
(87.3mg, 1.34imnol) £flnx.T70°Ci;:T6 BfP^jf^L/Co gjfcttfcittfrflU 

^^31^7^77^- h;bx>, 1:3 s v/v ) i:til 

Ltlllt-ai (129mg , 84% ) *Wfc 0 

^-NHRCCDClg) 5 : 1. 41 (9H, s), 1. 77(1H, m), 2. 05C1H, m), 2. 54C1H, m), 2. 57-2. 64(2H, 
ra), 2. 90-3. 02(4H, m), 3. 52C1H, brs), 3. 9K1H, brs), 4. 11-4. 15(2H, m), 5. 05OH, brs), 
5. 95C1H, d, J=7. 8Hz), 7. 17-7. 30C15H, m). 

(G) (2S,4S)-2-T 5 J t f-JlHKN-tert- 7*h + ->^M'-;l/7i^77-^7 
;;H-(2,2- v?7xx;l/xf-;U) t°n'Ji>> 

(F) ^#bn/c(2S,4S)-2-7v ? hVf-^-4-(N-tert- 7 1> + ^^;U^-;U7 x- 
^7 7-^7 ^ 7 )-N-(2, 2- •^7x-;l'Xf-;l/) fa'J^^ (129mg „ 0. 227mmol 

) (3ml ) 5^7^7AM (lOmg) £Jn*.T, 7K^# 

&m (114mg „ 93% ) £ftfc„ 

(H) (2S,4S)-2-7; y > f;H-(7i-;l/7 7-;l/7 i /)-N-(2,2- ^7i-iH 

(G) -CW6nfc(2S,4S)-2-7 ; y / f-^-4-CN-tert- 7* h * ■> * ;U*'-;U7 x x 
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;H7-;H;;) + (2, 2- s?7 x r.;Uif-;U) h 0 P>J'» (114mg ^ 0.210ramol 

) ^5.3 rai^y-« (2mi ) ir^i?$^-3 mmmwbtz 0 sje** 

*ir«^L/3MS<e»LTfflH^^« (lOlmg , 87% ) *=jfi»!fit LTflH*fc 0 
^-NMRCDgO) 5 : 1. 64C1H, q, J=12. 2Hz), 2. 38C1H, m), 2. 42C1H, t, J=12. 2Hz), 3. 04C1H, 
dd, J=13. 7, 9. 8Hz), 3. 14C2H, m), 3. 28(1H, dd, J=13. 7, 6. 4Hz), 3. 73C1H, m), 3. 83C1H, 
m), 4. 03C1H. dd, J=13. 2, 7. 8Hz), 4. 07C1H. n), 4. 13C1H, dd, J=13. 2, 7. 8Hz), 4. 18C1H, 
dd, J=9. 0, 6. 6Hz), 4. 53(1H, t, J=7. 8Hz), 7. 26-7. 49C15H, m). 

[«#J36] (2S,4S)-2-'W h'o + ->^fiM-(7i-^77-;l/7;y)+ 
(2,2- ^7x^if;l/) h°n'J^> 

M#J35(D) -C#^^L/c(2S,4S)-2-^^ KP + ->y f-^-4-(N-tert- 7*h*-># 
;^--;b7iX^7 7x;l/7;;)+(2,2- v>7 x.x;l,x^;lO t 0 P'Jv?> (53. 
2mg N 0.0978mmol) £5.3 * ^ - (1.5ml ) 3 

A^ifeiWk *K«j»L«fe«»UT3a>lfl:^«l (39.6mg, 73% ) *rUa«fitU 

^-NMRCDgO) 5 : 1. 73(1H, a), 2. 48C1H. ra), 3. 00(1H, dd, J=13. 7, 9. 3Hz), 3. 05C1H, m), 
3. 18C1H, dd, J=12. 2, 6. 4Hz), 3. 52(1H, dd, J=12. 2, 8. 8Hz), 3. 76(3H, m), 4. 01 (1H, d, J 
=9. 8Hz), 4. 08C1H. t, J=7. 8Hz), 4. 07C1H, a), 4. 29C1H. m), 4. 38(1H, m), 4. 43C1H, m), 7. 
23-7. 48C15H. in). 

[«#J37] (2S,4S)-2-*^*>f^-4-(7 x-;U7 5-;U7 = /)-N-(2,2- 
^7x-;l/xf-;i/) t°a U >>> 

(A) (2S,4S)-2-*^<*-f^-4-(N-tert- yh + i'^W-Z^xX^^-^ 
;;)-N-(2,2- i?7x-;Hf^) t?D'J5?> 
«$J35(C) t?#&ftfcN-(2,2- ^7xx;l/x^;U)-cis-4-(N-tert-7* h*-># 
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;^-il/7x-)b77-^7;7) /n'J> yf-;Ui^^;b (Hlmg > 0. 194mmol 

) (imi ) izmmt, mT>*-T7k cm ) ztax., ss-cs b 

^57^ - U^;-;V-?un*;^ 1:10, v/v ) i-TflM LTilft-^ft 
(46.5mg , 43% ) 

^-NMRCCDClg) d : 1. 38C9H, s), 1. 67QH, m), 2. 5K1H, m), 2. 65(1H, m), 3. 0K4H, m), 
3. 14C1H, m), 3. 99C1H, dd, J=ll. 2, 4. 9Hz), 4. 37(1H, brs), 4. 84C1H, brs), 5. 06C1H, brs), 
5. 93C1H, brs), 5. 99C1H, brs), 7. 13-7. 33C15H, m). 

(B) (2S,4S)-2-*;w<^^;b-4-(7x^;bT5-;UT ^ y)-N-(2,2- ^7i-;bx 

(A) T#bftfc(2S,4S)-2-#;^<^^-4-(N-tert- 7* h + ->^;U*"^;U7xr. 
;bT7^;b7 $ 7)-N-(2,2- ^7i-Jbxf^) h°D'J-7> (46. 5mgs 0. 0835mmol) 
£5.3 aSfiifc^^^-^** CI. 5ml ) K*j*3-ti;l M»L/c Q Eltffi^ 

#K«#Lm£«»LTgSfl:£f& (36.0mg N 87% ) ^nfiHIffii LT#fc 0 
^-NMRCDgO) 6 : 1. 70(1H, m), 2. 84C1H, in), 2. 99C1H, dd, J=13. 7, 9. 3Hz), 3. 16C1H, dd, 
J=13. 7, 6. 9Hz), 3. 46C1H, d, J=12. 2Hz), 3. 63C1H, dd, J=12. 2, 8. 3Hz), 3. 75C1H, dd, J= 
12. 7, 5. 4Hz), 4. 08C1H, t, J=8. 3Hz), 4. 18(1H, t, J=12. 2Hz), 4. 34-4. 39C2H, in), 4. 48C1H, 
dd, J=ll. 2, 5. 4Hz), 7. 23-7. 5K15H, m). 

[H»J38] (2S,4S)-2-(l- h"^7 ! J)V* f-;U)-4-( 7x^77-;b7;7)- 
N-(2,2- ^7 1 -;l'XfW t°a'Jv*> 

(A) (2S,4S)-2-(l-(4-tert- 7 h * •> * ;U #•=.;!/ 5?;U) y f-;U)-4-(N-tert 
-7' F + -> ^7 ;Wxil/7 a 7 -;l/7 ; 7 )+(2, 2- 7 x x;bx^;l/) t°n 

«#'J35(E) T'#t>n^(2S,4S)-2-y * > * •> / f-;U-4-(N-tert 
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- 7* h*->*;l/#-^7 ^ /)-N-(2,2- ^7^;bxf^) hfo 

(81.8mg, 0. 131mmol ) £DMF (2ml ) (C^»L, mI^'J^A (72. 7mg. 
0.526mmol ) <tN-tert- 7' h * ->77 7l/*'-;U tf^w i> y C73. 5mg^ 0. 395mmol ) £ 

to^T65 o c(CTi2Btm^L^ 0 zifcmmifcik, mmmE.mmLT&<btifrm 

^- (7-fe h>- h;l/X> N 1:4 , v/v ) iCtilLTllM (74. 7mg, 80 
% ) £#fc 0 

^H-NMR(CDClg) 5 :1.40(9H,s), 1.47(9H,s), 1. 48C1H, m), 2. 23C1H, m), 2. 4K1H, m), 
2. 55C1H, m), 2. 74(1H, m), 2. 82C1H, m), 2. 92(2H, m), 3. 33-3. 54C9H, m), 3. 81 C1H, m), 3. 
98-4. 09(3H, m), 4. 22(1H, brs), 5. 07(1H, brs), 5. 85C1H, m), 7. 13-7. 29C15H, m). 

(B) (2S,4S)-2-(l- t°^7 i^7M f-;l/)-4-( 7x^;b77-^7;y)+(2,2- 
S?7 xx;Ux?-;l/) h°nUi>> 

(A) T#^n/c(2S,4S)-2-(l-(4-tert- 7* b*->77;U*x;nf^7 t*)\>) 
-4-(N-tert-7' |> + ;/ # ;!^'x;|/7 s. - )VJ y ~ )17 i 7 )-N-(2, 2- ^7s-M 
^;U) t°a 'J v? y (74. 7mg, 0. 105mmol ) £5. 3 Mfei&Wl* 9 J - )VfeWL (2ml ) 

80% ) £ racist U#tc 

VNMIKDgO) 5 : l. 75C1H, m), 2. 56C1H, m), 2. 98(lH, dd, J=l3. 2, 8. 8Hz), 3. 08-3. ll(2H, 
m), 3. 21-3. 27(5H, m), 3. 53-3. 55(2H, m), 3. 72(3H, m), 3. 91-4. 13C3H, m), 4. 34C1H, m), 
4. 45-4. 55C2H, m), 4. 65(lH, d, J=l3. 2Hz), 7. 19-7. 50(l5H, m). 

[M#|J39] (2S,4S)-2-Ti yyf-^-4-(7xx;l/7 7-;U7 = y)-N-(3- 7* 
-jl-Tv t°^--;u) \£W'Jy 

(A) N-tert- 7* h + -> # ;l/#x;l/-cis-4- 7 ; 7 7"n 'J > yf^xxf^ 
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mmmua) nfeN-ctert-y h*e/#;u*"-;io~cis-4-yv; hvp u > 

(1.35g > 4. 99mmol) (30ml) {:MLT5^^y') 

(300mg ) £feT, 7mnm%T (1 Mffi) M#Lfc 0 
LfcgU igl^SfflSLTilM (1.22g s zmzo 

(B) N-tert- 7" h- + # ;b^-;l/-cis-4-(N-^< > itJU** -> # x x.jlT 
7-^7 ; / ) 7°P "J > ifiUXf^ 

(A) T*§&*i;fc N-tert- 7" h * ->^^^-^-cis-4- 7 ^ 7 7°n 'J > y f^x 
7.7^ (1. 22g ,4. 99ramol ) tN- / s>^^t+->*^*-;l'7x-;b77-> (1. 
79g . 5.99mmol) ^M^f^ (60ml) fc&JSLO "CiCTHOBt (135mg „ 0. 
999mmol ) iWSCD- HC1 (1. 15g , 5. 99mmol) g^#^LT-M 

Tibn/ciW^H^'^A^A^ov ^77^ - (S|xf;l/- 
>> 1:4 -1:2 > v/v ) IZT»» UT&Bft£<Kj (2. OOg . 76% ) £#7t 0 
^H-NMR(CDClg) 5 : 1. 49C9H, s), 1. 80C1H, m), 2. 38C1H, m), 3. 25-2. 96C3H, m), 3. 49C1H, 
dd, J=ll. 7, 5. 9Hz), 3. 67(s, 1. 5H), 3. 68(s, 1. 5H), 4. 19(d, 0. 5H, J=7. 8Hz), 4. 28(d, 0. 
5H, J=8. 3Hz), 4. 35C1H, m), 4. 54(1H, m), 5. 09(s, 2H), 5. 28(m, 0. 5H), 5. 34(m, 0. 5H), 6. 
75 (m, 0. 5H), 6. 93(m, 0. 5H), 7. 18-7. 35C10H, m). 

(C) (2S,4S)-2-'W Fo + yy fH-(H>^W^y*il't;-^7^^77 
-JIT i J )-N-(tert-7' V * ^ ft ^ # - W tfP'J^> 

(B) T#£ ft 7t N-tert- 7' h + vft ^*'-;l/-cis-4-(N-^ > V)\<lr* v ft 
^7xx^77X^7;7) 7°a <J > ^il'XXr;!' (2. OOmg, 3. 81mmol) £THF 

(40ml) ii^L7K^!3-5^7" h U 7 A (360mg , 9. 51mmol) ^^JOx.. finffeS 
'StL^A^^;-^ (8ml ) £1 BflSfrttTv^ < 0 tilTUl^fco KM 

*jmu 7K^»^/c 0 ^oawrz mm&mftzff^, w^^wti 

7KW^ h 'J 7A7|IU^ M^«flE»LT^bft/c^t|^->.j77^ 
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;^7A^P7^77^ - (S|xf;l/- h;bi>, 1:1-, v/v ) frT»!LT 
&m<t&® (1.79g , 95% ) *#fc„ 

■^H-NMR(CDClg) (5 : 1. 49(9H, s), 2. 07C1H, m), 2. 36C1H, m), 3. 04-3. 26(4H, m), 3. 48C1H, 
dd, J=ll. 7, 5. 9Hz), 3. 85C2H, m), 4. 25C1H, m), 4. 34C1H, m), 5. 04-5. 15C2H, m), 5. 43C1H, 
m), 7. 18-7. 36C10H, m). 

(D) (2S,4S)-2-> 9 >x;b*-M+y^f^H-(N-'<>y;l't + y^;^'-;l/7 
i-jl/T^-yl'T i J )-N-(tert-7* h * -> ii tfo U ^ > 

(C) T»&ftfc(2S,4S)-2-'W KD + '>yf-;U-4-(N-^>y;l/**S/*;U>J?i;l/ 
7x^77-^7 S y)-N-(tert-y h*->*;U>J?-;U) tfp'jy> (1.73g ^ 3. 
48mmol) «>fU> (30ml) KjgjftU (807ml , 10. 
4ramol ) ih'Jif^7;> (1.45mU 10.4mmol) £0 "CJCTftj^T^SKTl 

SISLTilM CI. 938 > 93% ) *»fc 0 l»6nfcJSS«ttc:nJK±ifiMSf 5 

(E) (2S,4S)-2-T^ K>f-^-4-(N-^>y;U**->*;U#-;U7x-;U7 7-;U7 
^ y )-N-(tert-7* h * •> # ;U*K-;lO b° n'J^> 

(D) T-#t»n/c(2S,4S)-2-^ * >ZJU*-jU**i/S f-;u-4-CN-^>y;U**5/ 
*M*-;l'7x-;l'77-;l'7; y)-N-(tert-7* H + ^^^jf*-^) t°D'J^> (1. 
93g „ 3.35mmol) £DMF — 7jc (10: U v/v „ 44ml) KjgjfcU 7i>fltf- h U 9 A (1. 
09g , 16.7mmol) ZtoZ-XWCKX\mrmWLtz 0 M«EE 

D7K774- Wxf^- b;Ux>. 1:3 . v/v ) KTfMttLTSffititett 
(1.07g „ 61% ) *4§fc„ 
^-NMRCCDClg) 5 :1. 47C9H, s), 1. 60C1H, m), 2. 34C1H, m), 2. 88C1H, m), 3. 0OC1H, m), 
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3. 16C2H, m), 3. 60C1H, m), 3. 93(1H, m), 4. 36(2H, m), 5. 08(lH, d, J=12. 2Hz), 5. 12(1H, 
d, J=12. 2Hz), 5. 33C1H, m), 6. 66C1H, in), 7. 18-7. 36C10H, m). 



(F) (2S, 4S)-2-7>> K> ^;u-4-(N-^>v ? ;^+i/*;u^'-;U7 x^-;U77-;U7 
= J ) t° n >J y 

(E) T#«in/c(2S,4S)-2-7^ hV f ;N-(N-^ > ^ •> * ;l/#i;l/7 x- 
;U7-7-;U7 S y)-N-(tert-7* Yf-itii totf—lV) t°D'J-^> (502mg „ 0. 961mmol 

) £ h U 7;U^nftH : ^nn^ibA (1:1 „ v/v , 10ml) JI«U gifiT 1 

(655mg , J£*ft) * b ^Wollli LTl#/c D 

(G) (2S, 4S)-2-7v ? Ky f-;i/-4-(N-'<>5?;i/**->*;i'jJ5-;U7 x-;U7 5-;ut 

(F) •^#bti/c(2S,4S)-2-7> ; hVf-^-4-(N-^>i?;u^ + ->*;l/^-;l/7x- 
^75-^7;7) t°aU^> h »J 7 nft^Jg (152mg , 0. 283mmol ) tZ 
- 7x-^7oh s t>S (51. lmg. 0.340mmol ) f- U > (4ml ) Kgfi? 
LO°C{rTHOBt (7. 7mg „ 0. 0567mmol) „ WSCD- HC1 (65. 2mg, 0. 340mmol ) ^ R 
If b iJxW 5 > (47.4ml, 0. 340mmol ) fciO&fc^ l£i:#£LT-ft» 
L/c 0 S«^^n*UtfIU h 'J7A7M, »:£ 

IlLtlK^ft (91.8mg, 58% ) *#fc 0 

1 H-NMR(CDC1 3 ) S : 1. 52C1H, m), 2. 28C1H, m), 2. 50C1H, t, 3=7. 8Hz), 2. 85C1H. m), 2. 93 
-3. 02(3H, m), 3. 12C1H, dd, J=13. 2, 5. 9Hz), 3. 22(1H, d, J=12. 7Hz), 3. 55(1H, dd, J=10. 
7, 6. 8Hz), 4. 04C1H, dd, J=12. 7, 4. 4Bz), 4. 17C1H, m), 4. 35C2H, m), 5. 04C1H, d, J=12. 2Hz), 
5. 1K1H, d, J=12. 2Hz), 5. 4K1H, m), 6. 86C1H, m), 7. 16-7. 34C15H, m). 



(H) (2S,4S)-2-7 = J yf;H-(7x-^77-^7;/)-N-(3- 7x-;b7°Dh 0 
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(G) -Ct#btL/c(2S ( 4S)-2-7^ F7f;H-(N-^>v?W^y*;^'-^7x- 
jl/7 7^7;7)+(3- 7x-;l/yph°;t-;l/) t 0 P'J^> (91. 8mg. 0. 166mmol 
) J-)l (3ml ) IzmML, (lOmg) fcimx-T. 7.RSf? 

HMT (5 &£E) 7 B#MML*: 0 (ttl^fflbfcl, (3ml ) K 

»JBU 5V^7-^A^f (lOmg) <hl ffi^Bfc!KS« (0.365ml ) £JlUT, * 
3&#gH&T (1 ^BE) T-M#L/c 0 &ffi£8£E»*fiU St 

«lTlM^i (68.5mg, 89% ) LT##fc 0 
^-NMRCDgO) <5 :1. 50C1H, m), 2. 40C1H, m), 2. 64-2. 71C3H, m), 2. 81C1H, dd, J=13. 7, 7. 
8Hz), 2. 95-2. 99(3H, m), 3. 03C1H, dd, J=13. 7, 9. 8Hz), 3. 30C1H, dd, J=13. 7, 5. 9Hz), 3. 
39(1H, dd, J=ll. 2, 7. 3Hz), 3. 95C1H, m), 4. 10-4. 18C2H, m), 7. 33-7. 43Q0H, m). 

immmm (2S,4S)-2-7 ; J / f;H-(7i-^7 7-^7 $ y)-N-(3,3- 

(A) (2S,4S)-2-7^ h7 f ;H-(N-^> y^t+->*^^-^7 i-^T^-^T 

;y)-N-(3,3- ^7i-^Ph^-^) h°n'J^> 
M#'J39(F) ■CWS>nfc(2S,4S)-2-7S> f-/U-4-(N-^ > <> * /U#- 

^7x^77-^7;^) t°D'J^> h 'J ■7J\'*u&W& (180mg „ 0. 336mmol 
) i:3,3-^7x^;U-7 0 n h°;*->®? (91. lmg, 0. 403mmol ) &&4t/?ls> (4ml 
) KjgjBLO "CKTHOBt (9. log > 0. 0671mmol) t¥SCD- HC1 (77. 2mg. 0. 403mmol 
) t b 'Jxf;l/7; > (56ml, 0. 403mmol ) tfiC#S LT-Bftjf 

^l/co str«^op^^M«u mmmmymi- h u * a7K*§«. taw 

UTibn/c»^y U iiffrii 7 A? h /5 7 * - (?pp*;UA) 
T^LTSgl^t) (118mg , 56% ) fcftfco 

^-NHRCCDClg) 6 : 1. 46C1H, m), 2. 20C1H, m), 2. 83-3. 19 Cm, 6H), 3. 50C1H. dd, J=10. 3, 
6. 8Hz), 3. 86(1H, dd, J=12. 2, 6. 8Hz), 4. 06C1H. m), 4. 27QH, m), 4. 35C1H, m), 4. 62C1H. 
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m), 5. 04C1H, d, J=12. 2Hz), 5. 10(1H, d, J=12. 2Hz). 5. 40C1H, m), 6. 8K1H, m), 7. 16-7. 
33(m, 20H). 



(B) (2S,4S)-2-7i y>f;M-(7x-;l'77-;l'7; y)-N-(3, 3- ^7x-*7 
n.t?t-;b) b°n 'J > 

(A) T?#bft/c(2S,4S)-2-7i> f ;H-(N-^> y ■> * ;^-;i/7 1 - 
;U7^;U7 i J )-N-(3,3- ^7x-^7nh°t-;l') trnU^> (118mg > 0. 
187mmol ) ZJfJ-Jl' (3ml ) KfeM^s 5 96'*7v*tfA&* (lOmg) £fln*.T. 
7K^Sffl^T (1 ME) -e-ftll^Lfco 3&fc#*»H«T (5 US.) 6 
iU:o *B«*itSIILfc3k nvtfiJ-fr (3ml ) K&JSU 5^r^AKi 
(lOmg) i l*15£t»KM (0.411ml ) ^jUn^T, 7jcigg:gIMT (1 MEE) T— 
«MW*Lfco Sffi*«ffi»liU smi£&LT£&4t:£«&j (76. 

2mg, 75% ) *ZMLW£.t LTftfco 

^-NMRCDgO) 5 : 1. 46C1H, m), 2. 41C1H, m), 2. 60-2. 76(2H, m), 2. 90C1H, d, J=13. 2Hz), 
3. 05C1H, m), 3. 14C2H, m), 3. 33C1H, dd, J=13. 7, 5. 9Hz), 3. 52C1H, m), 3. 99C1H, in), 4. 07 
-4. 17C2H, m), 4. 50C1H, m), 7. 39-7. 44C15H. n). 

[*WJ41] (2S,4S)-2-T5y^f-^-4-(7x-;U7 7-;U7^y)-N-(2- ^7 
h ;b) b° d 'J 5? > 

(A) (2S,4S)-2-7^ K> f-;l/-4-(N--^>y;U**->*;UiKi;U7 *-;U7 5-;ut 
S 7)-N-(2- t7h^b) tfn 'J *>y 

^M^>J39(F) t?f#&ftfc(2S.4S)-2-7 5> K> f-;l/-4-(N-^>5>;U**5/rt;U#i 
;l/7i-^7 7-;b7;;) b°nU^> h'j7;l/tnft8g (173mg N 0. 322mmol 
) t2-t7 hxi (66.6mg. 0. 387mmol ) %i&4t/?U> (4ml ) K*gjS?L0 °C 
iCTHOBt (8.7mg , 0. 0645mmol) iWSCD- HC1 (74. 2mg, 0. 387mmol ) th'Jxf 
;^7; > (54ml, 0. 387mmol ) £jbn*.fc&. ifiK#fiLT-!!tflj$lfco M 
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(108mg „ 5M ) *t#fc 0 
1 H-NMRCCDC1 3 ) 5 : 1. 66C1H, m), 2. 28C1H, m), 2. 86-2. 94C2H, m), 3. 04C1H, m), 3. 24C1H, 
id), 3. 64C1H, m), 4. 10C1H, in), 4. 25C1H. m), 4. 35C1H, m), 4. 45C1H, m). 5. 04C1H, d, J=12. 
2Hz), 5. 09C1H, d, J=12. 2Hz), 6. 45C1H, brs), 5. 49C1H, ra), 7. 07-7. 32C10H, m), 7. 53-7. 
58(3H, m),7. 88-7. 95C4H, a). 

(B) C2S,4S)-2-r ^ J * f-;U-4-(7 Sy)-N-(2- t7M^) 

(A) T'#S>n*:(2S,4S)-2-7v? HV f-;l/-4-(N-< > •> 77 ;U^-^7 x - 

;UT 5 -;U7 5 V)-N-(2- t7H^) b°n'J-^> (108mg s 0. 187mmol ) 9 
J-Jl (3ml ) KgJBU 5^7-^AkI (lOmg) fcira^T, 7j<||#BimT (5 
«ffi) 7 Wllto AMS*»8ULfcft* S^V^y-^ (3ml ) K&JSU 
5^7^A^f (lOmg) £1 &5££lfcK«Jfc (0.412ml ) ^jDx.T, 7X^OTM 
T (1 SUE) Ufco *U«*»B!ILfc8U «£MEEMU SBISSftL 

TgJIi^t/ (63. 5rag, 69% ) LTt#/c 0 

^-NMRCDgO) 6 : 1. 62C1H, q, J=12. 7Hz), 2. 58C1H, m), 2. 73C1H, t, J=10. 3Hz), 2. 83C1H, 
t, J=12. 2Hz), 3. 24-3. 32(4H, m), 4. 07C1H. dd, J=10. 3, 5. 9Hz), 4. 17C1H, m), 4. 55(1H, 
m), 7. 00-7. 06(5H, m), 7. 60C1H, d, J=8. 3Hz), 7. 76-7. 77(2H, m), 8. 07-8. 17(4H, m). 

imnmW] (2S,4S)-2-7 S J t f-;H-(*«7x^7 7-;l/7 S J )-N-(2 
- F'D + y-3- 7x-;^nh 0 ^) h°nU^> (Htt#A SOT ) 

(A) N-'O^M+^^t;- ;U-trans-4- Kn + ->7°n'J > ^fiH^7 

4-/W Kn* 5/7*13 U > ^f^xxf;H»i| (8. OOg , 44. Ommol) *Wc* 
t^U> (160ml ) KSJBU MJxW;> (18.4ml, 132mmol ) 
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^M-*^^*'-^ (9.43ml, 66. lmmol) £0 °C{rTilDx.T^ST3 mfflBWL1z 0 

(12. 3g , J£*ft) *»fc 0 

(B) N-^>^;U:t*->#;btf'-;U-trans-4-(y * > X fr* — Jl7t * ^n"J> 

(A) Ttf^tl^N-O v?;U^- + '>^;U?j-*— ;U-trans-4- >W Ko + i/^n>)> 
^*iXf;b (12. 3g > 41. lmmol) (240ml ) £g»U h'Ji 
f;l/7; > (17.2ml, 123mmol ) £M4tS ? > a;U*.=.;l/ (9. 54mK 123mmol ) £ 
0 °CtCTiDx.Tg^T2 B$F^»Lfc 0 gM^^D*;l/At«^x>i 7 J( 

Bfc* h y>A«L/:i, M^SEEMLTSM^tl (14. 7g , ^«fitJ) «■ 

(C) N-^>y;U**->*;UiK-;U-ci8-4- 7^K7p'J> /fiUXrib 

(B) T#btl/cN-^>^;l/^ + v^^*-^-trans-4-(^ * •>) 
7°p'J > yfil/xxf;!' (14. 7g > 41. lmmol) £DMF -7jc (10: k v/v , 110ml 

) «»U TiMfc* HJ (16. 3g . 250mmol ) £tJD;LT70°CfCT-Hfc}f# 

*W7A?n7 ^'77^ - (iHxf;l/- h;Ux>, 1:6 , v/v ) KTflM 
LtiM^fe (12. 4g > 99% ) *»fc 0 

1 H-NMR(CDClg) 5 :2. 26(1H, m), 2. 48(1H, m), 3. 59C1H, m), 3. 66(1. 5H, s), 3. 80(1. 5H, 
s), 3. 8K1H, m), 4. 2K1H, m), 4. 49(1H, m), 5. 08-5. 24 (2H, m), 7. 31-7. 39C5H, m). 

(D) i?;l/* + S/*;U>J?-;U-cis-4- 7;^d"J> /fiUXfil/ 

(C) Tl#bftfcN-^>^;U:**->#;!/*'-;b-cis-4- 7i>K^n'J> y 
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;U (3. OOg > 9.86mmol) £THF -7k (5:1 > v/v , 60ml) i:iilth'J7x 
-WX7^ > C3.88g , 14.8mmol) ZMUT, -HM#L/c 0 KlSffi^MEEztffi 

n*;l/A N 1:100 ^ v/v ) ICTftSLtiSM (1. 95g , 71% ) 

(E) N-^yy^^ + i/^^^^^-cis-^CN-tert- 7' h * •> ti ;U^-^^ t 7 x r. 

(D) T#bn/cN-^>^;U^ + ->77^^-;l/-cis-4~ 7 ; 7 7°o 'J > J =f-)Vx. 
X-r)l (1. 95g > 7. Olmmol) iN-tert- 7*F + y*W'xWi7i-^77-> 

(2.05g , 7.36minol) *M>fl/> (80ml) (r»L0 °Ci'THOBt (284mg , 2. 
lOmmol ) iWSCD- HC1 (1.41g „ 7. 36mmol) *JlI*.fcSU gfiiCM LT-Bfcjf 

T»6nfcafftt*-> 'J*m7A?n7 H ^7^ - (ft|xf-;l/- K;Ux 

1:4 > v/v ) ICtffillLtil^i (2.40g . 63% ) 
^H-NMR(CDClg) <5 : 1. 43C9H, s), 1. 84-1. 99(2H, m). 2. 12C1H, n), 2. 47 (1H, m), 2. 66C2H, 
m), 3. 54C1H, m), 3. 60(1. 5H, s), 3. 7K1H, m), 3. 78(1. 5H, s), 4. 05OH, m), 4. 38C1H, m), 
4. 82C1H, in), 5. 04C1H, d, J=12. 2Hz), 5. 08C1H, brs), 5. 19GH, d, J=12. 2Hz), 7. 16-7. 33 
(10H, a). 

(F) (2S,4S)-2->W Kn*->^f-;U-4-(N-tert- 7^y*w:-W^7i-^ 

(E) Tf#6nteN-^>y;I/**->*;U#-;U-cis-4-(N-tert- 7* 
Wt7i-;^7X^7-/) 7°a 'J > ^f^x^f;!/ (2. 40g^ 4. 45mmol) 
£THF (40ml) KJglB L*#fbH -5**- h 'J •> A (421mg , 11. lmmol) £iDx_, JD 
f&aSftLfctfS^*/-* (8ml ) £1 B#BfrtfTtf>o< <0 tlTlfco 

h 'J7A«L/:^ W^MiEMLTgM^^ (2. 28g ^ £*ft) £ 
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»fco 

(G) (2S,4S)-2-y 9 f-;U-4-(N-tert- 7* Y )VX-)V* 

(F) T?#£ftfc(2S,4S)-2-'W Fn + -» f-;l/-4-(N-tert- 7' h * i/*;l/«t?-;b 
*^7i-^77-^7 $ J )-N-Ky i? )l* * 'y ft Jl#j=.jl \£ v ij >> > (2. 28g \ 
4.46mmol) *ffi<fcy f- U > (40ml) K*fl?U MJxf;b7i> (1.86ml, 13. 
4mmol) ti&4tJ ? y^h^-fr (1. 03mU 13.4mmol) £0 °C(:tJpx.T^^T2 

®%zm l BmmLxmmfc&® (2. 63g , saw) £&fc„ 

(H) (2S,4S)-2-7^ hVf-^-4-CN-tert- 7' K*->#;l/tf--;U*^ 7 1-^77- 
;i/7 S y)-N-^>^;i^*->#;u*'x;i,!£D 'J c>> 

(G) T#^»tl^(2S,4S)-2-^ ^ >x;l/^x;u^-+i/y ^;l/-4-(N-tert- 7*K*-> 
^;l/*'x;l/^^7 xx;l/T^x;U7 ^ 7 )-N-<> i?;M"* •> 77 x;U t°v <J v>> 

(2.63g > 4.46mmol) £DMF -?K (10:K v/v , 55ml) K*#U TVQc± h l> 7 
A (1.45g , 22.3mmol) ^iDx.T70°C{r T-Mff L/c D g^a^l, 

- h^x>, 1:5 , v/v ) IZTWMbxmmit^ (1.99g , 83% ) £*§fc 0 
^-NMRCCDClg) 5 :1. 44C9H, s), 1. 72C1H, m), 1. 9K1H, m), 2. 15QH, m), 2. 24C1H, m), 
2. 68(2H, t, J=7. 8Hz), 3. 26C1H, m), 3. 37C1H, m), 3. 8K1H, brm), 4. 05C3H, brm), 4. 47C1H, 
m), 4. 97C1H, brs), 5. 09(1H, d, J=12. 7Hz), 5. 15C1H, d, J=12. 7Hz), 7. 16-7. 34C10H, m). 

(I) (2S,4S)-2-(N-tert-7* Y * v ft )V#-)IT I /) J ^-4-(N-tert- 
ijM-W€7i-il/77-^7 ^ J )-N-^>v?;l/^- + ->^;l/^-;l/t°n "J ^> 

(H) T#^ti/c(2S,4S)-2-Tv? FVf-^-4-(N-tert- 7 h * ?7;U*^;U7 
x^il/77-^7 5/)-N- ^>^;U^-+->77;u*'-;Hf p y s? > (l.99g , 3. 
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71mmol) £THF -7k (5:1 > v/v „ 48ml) Kf&MLX h U 7x-WX7^ > (1. 
46g „ 5.56mmol) £iD;LT, -mm&Ltz 0 S«^SMI?B LT#bti/« 
^^L^ ^ U > (25ml) K&#U h'Jxf-;UTi> (1. 15mK 11. lmmol) t V- 
tert-7"f-;U^^^^^- h (2.43g > 11. lmmol) ©tg'ffcy f- U >gR (20ml) £ 

W7A^D7 (7H? h > - h;Ux>, 1:8 „ v.-v ) CTff^LT 

UMIL^ (1.46g . 65% ) mtio 

^H-NMR(CDClg) 6 : 1. 43(9H, s), 1. 45(9H, s), 1. 84C1H, m), 1. 92(1H, in), 2. 17C2H, m), 
2. 68(2H, m), 3. 26C1H, m), 3. 45(2H, m), 3. 73 (IB, m), 3. 99C1H, m), 4. 25C1H. in), 4. 33C1H, 
m), 5. 06C1H, d, J=12. 2Hz), 5. 13C1H, brm), 5. 14C1H. d, J=12. 2Hz), 7. 16-7. 33C10H, m). 

(J) (2S,4S)-2-(N-tert-y h + ->*;UjK-;l/7 i y) / f-;U-4-(N-tert- 7h + -> 

(I) T?# £ ft (2S, 4S) -2- (N-tert- 7' h*y*;b**-^7 ; 7) ^f;H- (N- 
tert- 7* Y*i/ii ^^*t7i-^7 5-;U 7 ^ y )-N-"C> $>;U:**5/;fr;H? 
-;l/h°nU^> (1.40g ^ 2. 29mmol) £y*y-;U (30ml) fc&8?U 5X'<7i>* 
^mM (300mg ) <£in^T. 7j<^#fflmT (1 ftffi) -e-M#L/c^, $^{r7K 
*»BMTF (5 ^BE) T8 BfTOMU/c 0 MI«Lf:|, Stt*«JE*»LT 
(1.09g > *»fc 0 

(K) (2S, 4S) -2- (N-tert- 7* h*->rt;M?-;l>7 S y ) y f-;l/-4- (N-tert- 7 b *«> 
*;l/?|{iWt7 x-;U7 5 -;U7 S y)-N-(2- >W Kn*S/-3- 7x_;b7 , Pt° 

(J) T#bftfc(2S,4S)-2-(N-tert-7* b + •> 77 ;P7 i J ) yf-;U-4-(N- 
tert- 7 h + i/77;i/^-;U4-> ; &7 x -;U7 ^ ■=-;!/ 7 * y ) tfoyy> (250mg „ o. 
525mmol ) 7 7°u h°;U7;m-;U(;^L, (2^3-x^+ > t°;b) -O-fer 
> (276ml „ 2. lOmmol) ttx.t-MliiSUc SJ£»MEEliLT|#t, 
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1:200 , w ) \iT&MnmLT7kM&(D&WMm^^^tzmMfc&®<Dm&fa 

A WB ^ft-eftl55mg (48% ) ^ 126mg (39% ) £t#/c 0 

• Mttf^A : ^H-NMR(CDClg) 6 : 1. 42C9H, s), 1. 43(9H, s), 1. 88(2H, m), 2. 26C1H, m), 
2. 49C1H, m), 2. 66-2. 80(6H, m). 2. 98C1H, m), 3. 18(1H, brs), 3. 90QH, m), 4. 04(1H, m), 
4. 33C1H, m), 5. 14C1H, brs), 6. 78(1H, brs), 7. 15-7. 29O0H, m). 

• Hft^B : ^H-NMR(CDClg) 8 : 1. 42(9H, s), 1. 44(9H, s), 1. 88(1H, m), 2. 13(1H, in), 

2. 22-2. 40(2H, m), 2. 66C2H, t, J=7. 3Hz), 2. 63-2. 83(4H, m), 2. 970H, m), 3. 13(1H, m), 

3. 27(1H, m), 3. 84(1H, m), 3. 98(1H, m), 4. 3K1H, m), 5. 05(1H, brs), 5. 56C1H, brs), 6. 
60C1H, brs), 7. 16-7. 28C10H, m). 

(L) (2S,4S)-2-T $ J J f;H-(^t7x-;H7-;i'7 ^ y)-N-(2- >W Kp* 
•>-3- 7 t?;u) h°p y i?> (H1*M*A ) 

(K) Tl#bnfc(2S,4S)-2-(N-tert-7" h * ■> £ ;U*'^;i,7 i J ) y ^;b-4-(N- 
tert- 7' b^-iytiJU^-JVt^y x-JVT^-JlT i J)-n-(2- >W F'n + ->-3 

- 7 *^7°p t°;U) k°p "J (H1£#A „ 155mg „ 0. 254mmol ) £4.2 MfelM. 

mttj-mm. (4mi ) Kmmzm. mmwitzo mmzmEimi**;- 

m (83.2mg. 62% ) LT*§fc„ 

^-NMIKDgO) 5 : 1. 95(1H, m), 2. 26(2H, m), 2. 78(2H, t, J=7. 8Hz), 2. 83-2. 98(3H, m), 

3. 33C1H, m), 3. 44(1H, dd, J=13. 2, 9. 3Hz), 3. 57-3. 69(4H, m), 4. 07(2H, m), 4. 33C1H, in), 

4. 48(lH,m),7.28-7. 46(10H, m). 

(M) (2S,4S)-2-7 ^ J / f;H-(* ; 6 7x-^7 7-^7 ? /)-N-(2- 'W Kn* 
v/-3- 7i^/n t°;U) t° p 'J 5? > (^'tt^B ) 

(K) T*f£>ftfc(2S,4S)-2-(N-tert-7 Y*vii )VX-)IT i J ) yf;H-(N- 
tert- 7> + ->77^^-^^^7 x-;l/T^^.;UT 5 7 )-N-(2- Kd + ->-3 

- 7x-/l'/nt» fc°p'Jv»> (UttttB . 126mg . 0. 206mmol ) £4.2 gljgig 
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® (72.5mg, 68% ) b LT#fc 0 

^-NMRCDgO) 6 : 1. 95C1H, m), 2. 28(2H, m), 2. 76(2H, t, J=7. 3Hz), 2. 82-2. 95(3H, m), 
3. 31-3. 52(5H, m), 3. 68C1H, m), 3. 88C1H, ra), 4. 05C1H, m), 4. 20C1H, m), 4. 48C1H, m), 7. 
29-7. 43C10H, m). 

[H»J43] (2S,4S)-2-T ^ J /• f ;U-4-(*^7 i-^77-W ; /)-N-( 

(A) (2S,4S)-2-(N-tert-7' V )\,-#-)VT I J) t f-;U-4-(N-tert- 7"h + v 
^W^Wt?!-^??-^? i 7 )-N-( 7 x^;U7°D t°;UT ~ J 

fc? n 'J > 

M#J42(J) T#bn/c(2S,4S)-2-(N-tert-7>^->^;U^^.;U7 i y) 
-4-(N-tert- 7'h*-># W^*t7x x;U7 7 -M; /) tfp'Jv^ (120mg 
, 0.252mmol ) £i^b>f-U> (3ml ) 4-7*-«M (82. 8mg. 0. 

504mmol ) , v?7i-WXt> U )\>~7 V K (163ml . 0. 758mmol ) , SC? MJ if 
;l/7; > (211ml N 1. 51mmol) &3g$l! Lfc^ V ->7- K© N ;l/x (10ml 

) (CO °C{CTi[]X.Tg^-C'3 B^«L/c 0 nP*;UA-C«LIS 

I»LT#bft/;»*-> U*v-"J^7A^D7 F^77 4 - (/ ^ y 
^nn*;^ 1:100 ^ v/v ) iiT^M LT3tM#fe (128mg N 80% ) £*#/c 0 
^H-NMR(CDClg) 6 : 1. 43(9H, s), 1. 45C9H, s), 1. 82-1. 96(4H, m), 2. 04-2. 16C2H, m), 2. 
63-2. 71C4H, m), 3. 13(1H, m), 3. 25C3H, m), 3. 44(2H, m), 4. 05C1H. brs), 4. 24-4. 31C2H, 
m), 4. 50C1H, brs), 5. 43(1H, brs), 5. 70(1H, brs), 7. 15-7. 28C10H, m), 8. 35C1H. brs). 

(B) (2S,4S)-2-7^ yyfM-(*?7x^77-^7; /)-N-( 7x-^n 
h°;L-7 i J 77^*'-^) h°n 'J v 5 y 

(A) Tl#btl/c(2S,4S)-2-(N-tert-7* h*'>7j^*^7 ^ J ) ^fM-(N- 
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tert- y^->*W-^*7i-ib77-il/7;;)-H 7xz;^nt>7 
i J h°n "J i> y (128mg . 0. 201mmol ) £4. 2 9 J -A* 

ft (3ml ) «|^2 B$IUi8l#Lfco L/- * / -^«HI» 

LTffctHU agtt*yxf-;Ux— r;U*ffl^T@^*-a:S«^tt (83. 3mg. 82 
% ) £~±£i?i&£ LTt#/c 0 

^-NMRCDgO) (5 : 1. 72(1H, in), 1. 89C2H, m), 2. 27(2H, m), 2. 48C1H. m), 2. 69-2. 76(4H, 
n), 2. 99-3. 33(6H, m), 4. 02C1H, m), 4. 03-4. 12C2H, m), 7. 26-7. 42C10H, m). 

[Sl»J44] (2S,4S)-2-T $ J t f ;H-(*t7i-^77-ib7 ~ J )-N-( 

(A) . (2S, 4S)-2-(N-tert- 7* h **x;P7 \ J} * f-;U-4-(N-tert- 7" h + -> 
*;b*'-;l/* : &7i-;l'77-;l/7;y)+( ^>7"77>-2- ;U) tfo 

'J v>> 

^»J42(J) T-#t»tlfc(2S,4S)-2-(N-tert-7* h + i/*;P^x;U7 S y) 
-4-(N-tert- 7 h + i >*W*-^* ; e7x-/l'7 7- ^7 ; 7 ) fcfn»jy> (102mg 

„ 0. 214mmol ) K>7"7 7>-2- JjJU#>Wl (52. Omg, 0. 321mmol ) 
.f-.U> (3ml ) ICMIO "CdTHOBt (8. 7mg „ 0. 0642mraol) iWSCD- HC1 (61. 
5mg, 0. 321mmol ) t h'Jxf^7; > (44.7ml, 0.321mraol ) 
C^L-C-Wlto g^?D0^^«L> fifths**** HJ 
7AtR«, i^nJt^7KT»L/c 0 WMfcftfeKffifSfc:*- h U 7A«L/;^ 

.(^;-^-^pdW, 1:10. v/v ) CTfllLtlM^i (HOmg > 83 
% ) *»fc 0 

^H-NMR(CDClg) 5:1. 44(9H, s), 1. 48(9H, s), 1. 97(2H, m), 2. 19(2H, m), 2. 72(2H, t, J 
=7. 3Hz), 3. 32C1H, m), 3. 59C1H. m), 4. 10C1H, m), 4. 31 (1H, m), 4. 49C1H. m), 4. 560H, m), 
5. 42C1H, a), 5. 810C1H, brs), 7. 13-7. 65C10H, m), 8. 54C1H, brs). 
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(B) (2S,4S)-2-T S J t f-;U-4-(* ; &7 i-^77-W i J )-N-( ^>V'77> 
-2- tuV#-)V) t°p U v?> 

(A) T#bn/c(2S,4S)-2-(N-tert-7* h + ->77^*"-;UT ~ y ) >fiH-(N- 
tert- 7'h + ->*;b^-;l/*^7x-;l/7 7-^7;;) + ( •OV'7 7>-2- 
ijjl^-Jl) t°P U y> (HOmg „ 0. 177mmol ) £4.2 ? J - )^WL 

(3mi ) Kmm-^^i mfemwitzo Rfommmmu ? 

Tfg&u a»^if;i/x-f;^ffl^tSft^SM^i (71.0mg, 81 
% ) Itllfco 

^-NMRCDgO) (5 : 1. 8K1H, m), 2. 30C2H, in), 2. 63(1H, m), 2. 78C2H, t, J=7. 8Hz), 3. 34C1H, 
m), 3. 59C1H. m), 4. 04C1H, m), 4. 17 (2H, m), 4. 6K1H, m), 7. 12C1H, m), 7. 28-7. 33C3H, m), 
7. 42-7. 48C2H, m), 7. 53-7. 60(2H, m), 7. 69 0H, m), 7. 85C1H, m). 

[HMJ45] (2S,4S)-2-T i y y f M-(*t7x^;b77-ib7 ^ J )-N-( 
^>7[d] 7 -^-2- 77;Utf'-;b) tfn>jy> 

(A) (2S,4S)-2-CN-tert-7* h + '>7^;l/#'-;P7 $ /) y ^^-(N-tert- 7'h + -> 
^;l/^r.^^^7 x-;l/7^-;U7 ^ /)-N-( ^>7[d] f-7 7-;U-2- 77^^'^. 

^W42(J) T» 6 tltz (2S, 4S) -2-(N-ter t-7* Y*i/ii Jl/tf-fr 7 « /) J 
-4-(N-tert- 7° |. + J/*^i;l/**7 x^;l/77-^7 $ y ) tfnUi>> (lOOmg 
„ 0. 210mmol ) «t^>7[d] f- 7 7-^-2- * (48. 9mg, 0. 273mmol ) 

&&{k/1-\s> (3ml ) I^ILO °C(CTH0Bt (8. 5mg , 0. 0629mmol) iWSCD^ 
HC1 (52.3mg , 0. 273mmol ) t h'Jxf^T; > (38mK 0. 273mmol ) &1]\}z.tz 

h U 7A7Kifc fift£E#Tifei£L;fco ISl^t7Mt h D 7AT'^ 

7^- (y * y p p*;1/A, 1:100 . v/v ) CtilLTSiM 
(124mg , 93% ) £#fc„ 
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^H-NMR(CDClg) 6 :1.46(9H,s), 1.47(9H,s), 1. 98C2H, m), 2: 2K2H, m), 2. 7K2H, m), 
3. 40C1H, m), 3. 65(1H, m), 4. 34(2H, m), 4. 53C3H, m), 5. 46C2H, m), 7. 12-7. 28(5H, m), 7. 
47-7. 57C4H, m). 

(B) (2S,4S)-2-7^ yyf;H-(t^7x-;b7 7-;l'7; J )-N-( ^>7"[d] 
f- 7 7-^-2- ft^*'-^) h°D'J^> 

(A) T#£>tl£(2S,4S)-2-(N-tert-7~ Y^vii)V^-)VT i J ) ^ f ;h4-(N- 
tert- 7'h ; lry*iW-^t^7x^l'77-^7;y)+( <>7[d] f7 7- 
;U-2- 77;U^"^;U) h°u'J^> (124mg „ 0. 194mmol ) £4.2 &5£igSM * > - ^ 

•m (3mi ) vjmmis^2 nrmwL-tzo mm*tmmmL*9 j~b-c%m& 
blx, m^^^^^—T^M^xm^^mm^m oi.smg, 93% ) 

^-NMRCDgO) 5 : 1. 80(1H, m), 2. 27(2H, m), 2. 64C1H, m), 2. 73(2H, in), 3. 36C3H, m), 3. 
42C1H, m), 4. 02C1H, m), 4. 17C2H, m), 4. 6K1H, m), 6. 93C1H, in), 7. 20(4H, m), 7. 64(2H, 
brs),8. 12C2H, brs). 

IMMWmi (2S,4S)-2-7 ~ J t fiH-(*t7i-^77-^7 ; J )-N-(6 
- > h + ->-2- t7F^iW t°a U 

(A) (2S,4S)-2-(N-tert-7> + i/^^^^-^7 ;/) ^ ^;U-4-(N-tert- 7' h*-> 
*;l/t^*t7x-^77-;l'7;y)+(6- ^ h + v-2- 7^7 h^^) fa'J 

«$J42(J) T#^n/c(2S,4S)-2-(N-tert-7> + v/^;U^-=:;l/7 ^ 7) ^ 
-4-(N-tert- 7> + i/#;Utf'-;l/*;&7 x-/H7-^7 ^ 7 ) t°P'J-7> QOOmg 
. 0.210mmol ) t%-t b*->-2- ^7hx| (55. 2mg, 0. 273mmol ) ^Wct* 
l/> (3ml ) KigtffLO "CKTHOBt (8. 5mg , 0. 0629mmol) iWSCD- HC1 (52. 3mg, 
0. 273mmol ) t Y 'Jxf^7 ~ > (38mk 0. 273mmol ) £fl[lx.7^ L 
T-BjfcJf^L^o SM*^nn*;^Tf«?L> fiftRlJ^ft h U 7A?K^ 
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;b-^pp*;UA, 1:100 „ v/v ) CT^LtSIM (134mg , 96% ) *?§ 

fco 

^H-NMR(CDClg) 5 : 1. 45(9H, s), 1. 46C9H, s), 1. 83C1H. m), 1. 92C1H, m), 2. 13C1H, in), 
2. 24C1H, m), 2. 66(2H, t, J=7. 8Hz), 3. 39C1H. m), 3. 50(2H, m), 3. 80(1H, m), 3. 92C3H, s), 
4. 27C2H, in), 4. 5K1H, m), 5. 33C1H, brs), 5. 7K1H, brs), 7. 12-7. 27(7H, m), 7. 47C1H, 
d, J=8. 3Hz), 7. 72C1H, m), 7. 85C1H, s), 8. 12(11, brs). 

(B) (2S,4S)-2-7 5 yyf;H-(*t7x^.^77-;H; 7)-N-(6~ / 
2- t7K^) t° n y ! J y 

(A) T-#t>n^(2S,4S)-2-(N-tert-7* h * -> # ;U* - ^;b7 ^ J ) y ^;b-4-(N- 
tert- 7*h + '>AM'-;l'*^7x-^77-^7;;)+(6- ^ h*->-2- ^7 
b^;lO tfp'J ^> (134mg . 0. 203mmol ) £4.2 &3££BM (3ml 
) 2 B*H»#L;fc<, K«Mll^/-^«llt^ 

»U »Sft*yx7'^-f;l/*I^Tlft$ti:aift^tt (83.0mg, 74% ) £ 

^-NMRCDgO) 5 : 1. 70(1H, a), 2. 14C1H, m), 2. 54QH, m), 2. B0C1H, m), 3. 28-3. 40(711, 
m), 3. 69C1H, in), 3. 96(2H, m), 4. 54C1H, m), 6. 58UH, m), 6. 84-7. 01 (6H, m), 7. 47C1H, d, 
J=8.3Hz),7. 69C1H, m), 7. 87(1H, s). 

[^»J47] (2S,4S)-2-T 5 J /• f-;U-4-(*t 7 x -)\>T v ~)VT I J )-N-(3 

- Ko + vz-2- ^7 h-f ;u) t°n y i?> 

(A) (2S,4S)-2-(N-tert-7" h + = /) / f-;l/-4-(N-tert- 7'h + v 

*^t;-Wt7 x^;U7v-;U7 ^ y)-N-(3- >W Kn*->-2- t7h^b) t° 
p y y > 

^»J42(J) T#bftfc(2S,4S)-2-(N-tert-7* h + ->^;U^-^7 S J ) * 
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-4-(N-tert- 7" K->*W"-W^7i^77-^7;7) t°nl)v>> (300mg 
„ 0. 629mmol ) £3-'W Ko + ->-2- t7hx| (178mg s 0. 944mmol ) £ig>ffc 
L/> (6ml ) l^feMLQ "CKTHOBt (43. 5mg, 0.315mmol ) iWSCD- HC1 
(181mg s 0.944mmol ) t V ^^7; > (132ml , 0. 944mmol ) *fln*fct^ 

(^/-jl/-^np^ 1:100 sv/v) {rTff$y Ltg«ft (131mg , 
32% ) ^#fco 

^H-NMR(CDClg) 5:1. 43C18H, s), 1. 80C1H. m), 1. 90(1H, m), 2. 10C1H, m), 2. 25(1H, m), 
2. 65C2H. m), 3. 38(1H, m), 3. 47C1H, m), 3. 58C1H, m), 3. 89(1H, m), 4. 28 (2H, m), 4. 52C1H, 
m), 5. 35C1H, m), 5. 67C1H, m), 7. 12-7. 28(9H, m), 7. 43(1H, t, J=7. 3Hz), 7. 63-7. 63(2H, 
m),8. 17C1H, brs),9. 64C1H, brs). 

(B) (2S,4S)-2-7; y ^ f ;H-(*t7x-;l/7 7- ;H ; ;)-N-(3- 'W Kn* 
v/-2- 7^7 h^U) t°P 'J v?> 

(A) ^bft/c^S^S^-CN-tert-y |» + ->*;1/jJ?-;1/7 ; /) >^;U-4-(N- 
tert- 7' h + J/*M-Mt7 1-^77-^7 S / )-N-(3- Kn*->-2 
- 7^7 h-OlO \£vV*J> (106mg „ 0. 164mmol ) £4.2 &5©&SM * / - ;l/*g$ 
(3ml ) K2g#3 -£ 2 Bf L /Co L y 9 J - KXWM&m L 

TlfciftU a^tl^^^^^^-^^^ffl^TS^^^^M^ (71.3mg, 84 

^-NMRCDgO) 5 : 1. 65C1H, m), 2. 24(2H, m), 2. 65(3H, n). 2. 95(2H, t, J=10. 5Hz), 3. 15 
(1H, dd, J=ll. 2, 7. 3Hz), 3. 31-3. 40(2H, m), 3. 94(2H, m), 4. 50C1H, m), 6. 54C1H, t, J=7. 
3Hz), 6. 88C2H, t, J=7. 3Hz), 7. 03C2H, d, J=7. 3Hz), 7. 47-7. 5K2H, m), 7. 6K1H, t, J=7. 
3Hz), 7. 86C1H. d, J=8. 3Hz), 7. 90C1H, s), 7. 95C1H, d, J=8. 3Hz). 



[Hift#>J48] (2S,4S)-2-7 5 J t f-;M-(**7 *.-)\<T y-jir I J )-N-(2 
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- ± 7 h -i Jl) h° P >J i? y 

HmmHQ) T?#£ftfc(2S,4S)-2-(N-tert-7>*v/7WI/tf'^;U7 ; J) t1-)i> 
-4-(N-tert- 7'h + ->*^t-^*^7x-;|/77-^7 ; 7) h° n D >> > i 2- 
7^7 hx^M^^«iM^J47i^l«©^iC-r-^^i LT|#/Co 
^H-NMRCDgO) 8 : l. 67C1H, m), 2. 25(2H, m), 2. 65(3H, m), 3. 18C1H, m), 3. 33-3. 38(3H, 
m), 3. 94C2H, m), 4. 55C1H, m), 6. 61 (1H, t, J=7. 3Hz), 6. 95C2H, t, J=7. 3Hz), 7. 07(2H, d, 
J=7. 3Hz), 7. 60C1H, d, J=8. 8Hz), 7. 66-7. 7K2H, in), 8. 04-8. 1K4H, m). 

mmmm (2S,4S)-2-7 ^ J J f;H-(t^7x^^77-;b7 ^ y)-N-(2 

- ^7^ u>x;b*^-;b) h°D'j^> 

(A) (2S,4S)-2-(N-tert-7 )IX-)IT I /) ^ f-^U-4-CN-tert- 7> + -> 

*^-^* ; e7x-;l'77-;l'7; ;)-N-(2- ^-7^ u>x;W #■=.;!/) bTnUS? 

HW42CJ) -C»&nfc(2S.4S)-2-(N-tert-y h*5/*^#-;U7= y) > 
-4-(N-tert- 7" h + ">7^;U^-;l/*t 7x-;UTv-^7 ^ y ) h°a'J^> (126mg 
, 0. 264mmol ) *Wc* * U > (2ml ) IC»#U h'Jxf;k7;> (43mk 0. 
309mmol ) ti&4tf-7 9 U (70. imgs 0. 309mmol ) £0 "CiiTtoX-T 

U 777^777 n-7 F77 7 4 - (7th>-h;bxy, 1:9 , v/v ) KTft 

m\,xm.mt^m m.zm, 56% ) *®fc 0 

^-NMRCCDClg) 5 : 1. 43(9H, s), 1. 45(9H, s), 1. 75C2H, brs), 2. 15C1H, m), 2. 66(2H, t, 
J=7. 8Hz), 3. 44-3. 54(4H, m), 3. 84C1H, brs), 4. 07(1H, brs), 4. 18C1H, brs), 5. 18C1H. 
brs), 5. 30C1H, brs), 7. 15-7. 20C3H, m), 7. 25-7. 28(2H, m), 7. 62-7. 66(2H, m), 7. 77C1H, 
dd, J=8. 3, 2. 0Hz), 7. 89-7. 98C3H, m), 8. 39C1H, s). 



(B) (2S,4S)-2-7^ ;yf;H^^7i-^7 7-;b7; y)-N-(2- ^7^U> 
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x;U*x;U) h° a ij •> > 

(A) T#£>ftfc(2S,4S)-2-(N-tert-7* h * ;U#-;U7 5 ^ ) ^^;U-4-(N- 
tert- 7' b + v^U*-^*^ x^^77-;l/7 5 J )-N-(2- *-7* U 
-;10 t°D 'J (98.2mg, 0. 147ramol ) £4.2 gjQSfi*./ * / -JW&fc (3ml ) 

i»^-;xf;H-r^m 7jCiC^S?L?^|g^LT^^fe (67. 5mg. 
85% ) ^Zl^^i Ltftfc, 

^-NMRCDgO) 6 : 1. 56C1H, m), 2. 19C3H, in), 2. 68(2H, m), 3. 10C1H, b). 3. 25(2H, m), 3. 
66C1H, m), 3. 85C1H, m), 4. 18C1H, m), 7. 22(3H, m), 7. 36(2H, m), 7. 74-7. 91 (3H, m), 8. 09 
-8.23C3H, in), 8. 60(lH,s). 

Mfc#J50] (2S,4S)-2-T= ;H-(**7xi;l/7 7-^7; y)-N-( a- 

(A) (2S.4S)-2-(N-tert-y h**>*;U#-^7 5 > f-;b-4-(N-tert- 7"h + v/ 
*;Vt;-il/* : &7x-^77^7iy)-H a- ^ ;Ux >x;l/*x;U) tfn'JSJ 

|»I42(J) Tfife»tlfc(2S,4S)-2-(N-tert-yh*->*;U#-^7S /) ^ f-;U 
-4-(N-tert- 7> + ->*i^-W^7i-;V77-^7; / ) fcfnUS?> (126mg 
* 0.264mmol ) 1/ > (2ml ) £igJ»U h'Jxf^7;> (34.5ml, 

0.248mmol ) £i&4ka- h;Ux>x;U*x;U (47. 2mg, 0. 248mmol ) £0 0 CirT#[] 

»->'J*y"^7i^D7 - (7-fe h>- h;l^>, 1:9 n v/v ) 

!:TilLTgiM (103mg , 62% ) *#fc„ 

^-NURCCDClg) (5 : 1. 44(9H, s), 1. 45(9H, s), 1. 93(1H, m), 2. 17C1H, m), 2. 69(2H, t, J 
=7. 3Hz), 3. 02C1H. m), 3. 14C1H, m), 3. 25(1H, m), 3. 58C1H, m), 4. 09-4. 35(2H, m), 4. 26 
(2H, s), 4. 79C1H, m), 5. 30C1H, brs), 7. 17-7. 37G0H, ■). 
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(B) (2S,4S)-2-7 5 J / f/H-(*t7 £ -;l/77-;H * J )-N-( a- h;Ux> 

(A) -C#^n/c(2S,4S)-2-(N-tert-7" Jltf-frT i J ) /f-;l/-4-(N- 

tert- 7* h + ^A;^-Wt7i-;l'77-Jl'7 £ y)-N-( a- h;Ux>*>* 
■=.;!/) hfn U (103mg „ 0. 163mmol ) £4. 2 M££BM * 7 -;!>*# (3ml ) 

i»*^xf^x-f^t« 7KC^L/^M«LTg||^t) (65.1mg, 
79% ) ^HJSKtSi LT#fc„ 

^-NMRCDgO) 5 : 1. 67C1H, m), 2. 27C2H, m), 2. 54C1H, m), 2. 74C2H, t, J=7. 3Hz), 3. 04- 
3. 09C3H, m), 3. 62C1H, m), 3. 97-4. 07C3H, m), 4. 6K2H, s), 7. 28-7. 5K10H, in). 

mnmbU (2S.4S)-2-( 7i-Jb77-^7;y^;b)-4-7' l J'>A7;y-N 
-(2,2- -^i-iUfib) t°p'Jv>> 

(A) N-(2,2- v>7xx;L/x^;l/)-cis-4-(N-tert-7' i/frT 5 

y ) 7°n U > > f^xxfib 

«#'J35(B) T?»&tlfcN-(2,2- 5?7x-;Uxf-;l/)-cis-4-T 5 /7°d V y 
J fiUXr^ (266mg > 0. 820mmol ) iN-tert- 7* h * ■> * ;l/^x;U/ U i/ > 
(172rag „ 0. 984mmol ) £tg<ffc> ?■ U > (8ml ) Kj§JS?L0 "CKTHOBt (22. 2mg, 
0. 164mmol ) iWSCD- HC1 (189mg > 0. 984mmol ) ZMHizik, IfiCfffil/T- 
M}$L/c 0 RJEft^^na^^A-c^Uttft^Hfc**^ h U 7A?XM^ IS 

;bx> N 1:2 , v./v ) \ZXttmLXmm4t&QB (292mg , 74% ) tkUtz 0 
^-NMRCCDClg) S :7. 30-7. 18C10H, m), 6. 75C1H, brs), 4. 95C1H. brs), 4. 23C1H. brs), 
4. 1K1H, dd, J=9. 8, 6. 4Hz), 3. 64C3H, s), 3. 70-3. 56(2H, m), 3. 42C1H, dd, J=12. 2, 9. 8Hz), 
3. 32C1B, dd, J=9. 8, 3. 4Hz), 3. 04C1H, dd, J=12. 2, 6. 4Hz), 2. 85C1H, d, J=9. 3Hz), 2. 63 
(1H, dd, J=9. 3, 4. 9Hz), 2. 30C1H, m), 1. 76C1H, m), 1. 46(9H, s). 
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(B) (2S,4S)-2-'W Kn + ->y ^^-4-(N-tert- 7* h ^^^JUt'-JlV 'J ->;l/7 ^ 
/)-N-(2,2- ^7x-iHf*) t°Dy-7> 

(A) -C#btifcN-(2,2- 5? 7 x-;l/xf-;lO-cis-4-(N-tert-7* h*v#;l>*x;U 
->;l/7 5 y ) 7°p 'J > ^f^Xf;l/ (144mg „ 0.299mmol ) £THF (5ml 

) i:*l?b**ftl3?*^ h 'J (33.9mg. 0. 897mniol ) £fln* N Sn^SSS L 
(0.5ml ) £0.5 ^HI^tfT»*o < 0 iSTlTl^fco £ &(c 

n*;l/A, 1:10, v/v ) crUlUIIMi (119mg , 88% ) £#fc„ 
^H-NMR(CDClg) 5 :7. 35-7. 2K10H, in), 6. 46C1H, brs), 4. 95C1H. brs), 4. 30C1H, m), 4. 
09C1H, dd, J=ll. 7, 4. 9Hz), 3. 68-3. 6K2H, m), 3. 50C1H, d, J=ll. 7Hz), 3. 33C1H. dd, J= 
12. 2, 11. 7Hz), 3. 20C1H, d, J=ll. 7Hz), 3. 15C1H, d, J=9. 3Hz), 2. 94C1H, dd. 12. 2. 4. 9Hz), 
2. 72C1H, d, J=8. 8Hz), 2. 56C1H, dd, J =9. 3, 4. 4Hz), 2. 29C1H, m), 1. 68C1H, brs), 1. 48C1H. 
m), 1.46C9H, s). 

(0 (2S,4S)-2->^>x;»/*-;U^- + 5'^f-;U-4-(N-tert- 7'h + ->^W_;^ 
'j <>;U7 5 y )-N-(2,2- 5?7x-*xf;l/) b°n'J-7> 

(B) Tl#bft7t(2S,4S)-2-W Kn + S/^f-;U-4-(N-tert- 7* h * v fj frtf-ju 
?V ^)V7 l y)-N-(2, 2- v?7x-;l/x^;U) b°o 'J 5? > (119mg „ 0. 262mmol ) 
*tS-fb^f-b> (3ml ) KigJSU ig^y^>x;U*-;U (61ml, 0. 787mmol ) i 
h'Jxf^T; > (110ml „ 0. 787mmol ) »^T0 "CidTl B#lfflj*#Lfco £b 
irRlStt* * p n Lfifn&K*** h 'J 7 »A±l7XT 

Kc&m (i6im g , *Wfco w&nfcMtttt-njK±»»t-*-iti<* 

(D) (2S, 4S)-2-7 hVf-^-4-CN-tert- 7 b * •> * ;l/#x;U^ y ->;ut = y )- 
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N-(2, 2- y7*-/HfA/) h?P'Jv*> 

(C) T#bn/c(2S,4S)-2-y * >x;l/*-;k**$/^ f-;U-4-(N-tert- 7*h**> 
ij)),tfz.jUri) i/)V7 I y)-N-(2,2- ^7x-;l/if-;U) tfnU5?> (139mg . 0. 
261mmol ) £DMF -7K (10: U v/v „ 3.3ml ) K&JSU 7-7{fc-^ h 'J 7 A (85. 
Omg, l.Slmmol) ^iDX.T70°C{rT6 I^H*i$Lfco £j£«£BtftgK 

'J 7 A gl^fiEIH LT# b ti/;lS%^Mi ■> U 

(llxf*- h;Ux>, 1:1 . v/v ) CTiSLTgM 
^ (71.8mg, 57% ) *ftfc„ 

1 H-NMR(CDClg) <5 :7. 34-7. 20C10H, m), 6. 43C1H, m), 4. 64C1H, brs), 4. 18C1H, dd, J=8. 
3, 7. 8Hz), 4. 04C1H, m), 3. 75C1H, s), 3. 65C1H, d, J=ll. 2Hz), 3. 33C1H, dd, J=17. 1, 4. 9Hz), 
3. 07C1H, dd, 1=12. 7, 8. 8Hz), 2. 95-2. 88(2H, m), 2. 70C1H. m), 2. 53C1H. d, J=10. 3Hz), 
2. 50C1H. d, J=10. 3Hz), 1. 69(2H, m), 1. 47(9H, s). 

(E) (2S,4S)-2-7 5 J J f-;U-4-(N-tert- 7* h + > ft )\s#->V*f >J ->;UT 5 y )- 
N-C2, 2- ^7i-;HfA) t°p'Jv?> 

(D) -C#bft/c(2S,4S)-2-T^ f-;l/-4-(N-tert- 7* h + •> 77 >J -> 
;UT 5 y)-N-(2, 2- ^7x-^xf-;U) h 0 p'J^> (71.8mg. 0. 150mmol ) * t 9 
J-)\> (3ml ) K*j»U 5^°7^7i,K* (lOmg) ££[Jx.T, jk^tgH^T (1 
«£E) T-M#L/c 0 «£MU«, »tt*«£E»»LT3ai^tt (70. 

Omg, 5£S£iU) *Wfc 0 »&nfcM«ttcnJK±»«!-tS-t4<*©Sa:t=ffl 

(F) (2S, 4S)-2-(N-tert-7 h + ->*;l/>K-;U7x-;U77-;l/7 ^ J J f-;l>)-4- 
(N-tert-7* h + ^rtJUtf-^'J ->^7 i y)-N-(2,2- v?7x-^if^) h°n U 

(E) T#^n^(2S, 4S)-2-7 S J J f-^-4-CN-tert- 7 h*->;fr;M?-;l'?' U v 
Jl7 i y)-N-(2,2- 2>7x-;Uif-;lO h°n'J'7> (67. 9mg. 0. 150mmol ) iN- 
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tert- 7'F + ->*;H-il'7x-iP77-> (47. 8mgs 0. 180mmol ) ^Ifty f b 
y (3ml ) fd^PLO "CflTHOBt (4. Img ^ 0. 030mmol ) iWSCD- HC1 (34. 5mg, 
0. 180mmol ) *j&H SfilC^ffl LT— L^ 0 S»?on^;^t 

y;l#|^D7^77-f - (||xf h^x>, 1:1 N v/v ) CTilLT 
aSSte^® (42. 3mg, 40% ) £*#fc 0 

^-NMRCCDClg) S : 1. 47 (s, 18H), 1. 63(1H, m), 1. 80C1H, m), 2. 47-2. 45C2H, m), 2. 59(1H, 
Hi), 2. 70C1H. m), 2. 98-2. 96(2H, m), 3. 03(1H, m), 3. 38C1H. m), 3. 48C1H, m), 3. 99-3. 93 
(2H, m), 4. 18-4. 13(2H, m), 4. 97C1H, brs), 5. 18(1H, brs), 6. 57C1H, brs), 7. 34-7. 18C15H, 
in), 6. 04C1H, brs). 

(G) (2S,4S)-2-( 7x-^77-^7 ; ; ^ f ;l/)-4-/'J ->^7 ; ;-N-(2,2-v^7 
i-;l/xf;l/) h°n U s? > 

(F) T#b:ftfc(2S,4S)-2-(N-tert-7* h + ->A^-;l/7xx;b77x;l/7 5 7 
^f-;l/)-4-(N-tert-7* h + v^M?— ->;UT 5 /")-N-(2, 2- ^7i-JHf 
;10 t°D'Jv?> (42.3mg> 0. 064mmol ) £5.3 SSElt* * y - ^SS (2ml ) iz 

yxf;bx-f^TW> 7KCi§S|tMilT«^ (27. 7mg. 75% ) 

1 H-NMR(D 2 0) 6 : 1. 35C1H, q, J=12. 2Hz), 1. 83QH, m), 2. 80-2. 87 (2H, m), 3. 10QH, dd, 
J=13. 6, 8. 8Hz), 3. 26C1H, dd, J=13. 6, 6. 8Hz). 3. 79C1H, d, J=16. 1Hz), 3. 84C1H, d, J=16. 
1Hz), 4. 05-4. 15C5H, m), 4. 46C1H, t, J=7. 8Hz), 7. 26-7. 47C15H, m). 

[»#'J52] N-(2, 2- y7x-;l/xf ^)-3-/iJ ->;b7; ;-5-(7x-;l/77X 
JIT i J) OXT i K 

(A) N-(2,2- i?7xx^xf;l/H5-i?7;M>^7; K 
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3,5-S>7 5 /^Ili (1.53g ) £THF (20ml) i:»U 2,2-^i-;H 
*f-)VT I y (1.98g ) ^J[J^s tK^TWSCD- HC1 (2. 42g ) , HOBt (0. 27g ) , h 
iJxW; > (1.02g ) *Jn*., g£T5 0F»fb/Co 

mu^m^m, ssnt^ (i.04g ) ^tfco $btr^©M^«»^s 

U 7 A T$£*SU ->'J*W7A^7hr77^ - ( ? O 

u*;UA-y?/-;k 24 :K v/v ) J: 9 IIS U ^8rt:£$J (0. 88g ) ^If^H 
-NMR(DMSO-dg) 6 :3. 80C2H, dd, J=5. 9, 7. 8Hz), 4. 39(1H, t, J=7. 8Hz), 4. 78C4H, s), 5. 
89C1H, t, J=2. 0Hz), 6. 08C2H, d, J=l. 5Hz), 7. 17(2H, m), 7. 28(8H, m), 7. 93(1H, t, J=5. 
4Hz). 

(B) 3, 5-t'x(N- <y v )i** ; st> )i-#-)\<-7 x-=.;UT7-;ur ^ y )-N-(2,2- 

x-jUT y -Jl7 i J )-N-(2, 2- ^7x-;l/xf;V) K 
(A) T#£ft/cN-(2,2- ^7i-;Uxf-;l/)-3,5-^7 $ ;^>X'7; K (0.824g) 
f- U> (15ml) KigjSU + 
77-> (1.12g ) 7K&TWSCD- HC1 (0.524g) , HOBt (0. 067g) ZtoZ, 

^uv2mmmw^tz 0 Rfc-mms-mmm. ?pnw^ ti-ywm 

99:1~19:1> v/v ) «fc tJ*f5!i U> »ffc£^J®3, 5- ti'X (N-"\> -^I^ + vt? 
M-;b7xx;l/77-^7;y)+(2,2- -5 7i^xf;l/) <>X*7; K (0. 
488g) SC>*3-7 S y-5-(N-^>^7l/^- + ->*7l/^-;U7 j,-jU7?-J17 i /)- 
N-(2,2- ';7i-;HfW KyXTl K (0.919g) ^#/c 0 
•3, 5-t"x(N- ^>>?;l/^ + >'77;u#'-7l/7 i ^;l/T^-^7 ^ y )-N-(2, 2- -^7 
x-;l/xf^) <>X7; K : ^H-NMR(CDClg) 8 :2. 8-3. 0(2H, m), 3. 0-3. 2(2H, m), 
3. 9-4. 1(2H, m), 4. 37C1H, t, J=7. 3Hz), 4. 5-4. 7(2H, m), 5. 02(4H, dd, J-12. 2, 18. 1Hz), 
5. 4-5. 5(2H, m), 6. 90C1H, brs), 7. 1-7. 3(31H, m), 7. 52C1H, s). 
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• 3-7 S ; -S-W-'t.y i? Jl* * i/ ii h^—fr? i^;l/T5-;U7 S J )-N-(2,2- 
^7x-^xf;W 'OX'T; K : ^-NMRCCDClg) 5 :3. 0-3. 2(2H, m), 3. 9-4. K2H, 
m), 4. 2-4. 4(1H, m), 4. 4-4. 6(1H, m), 5. 06(2H, d, J=5. 4Hz), 5. 3-5. 5(1H, m), 6. 4-6. 6C2H, 
m),6. 7-6.9GH, n), 7. 1-7. 4C21H. m). 

(C) 3-CN- Ky*J)V***/ii)\/tf-)\>yv ffrT I /)-5-(N- ^>y;u* + ->*;u 
^*-;l/7i-;l'77-^7;y)+(2,2- v? 7 x -^xf;l/) ^>X'7 ^ K 

(B) T#£ftfc3-7 5 y-HN-^>^^t + y*;H-;b7x-^77-^7 ^ 
y)-N-(2, 2- v?7x-^x^) ^>X7; K (0. 40g ) *ffi-ffc> 1/ > (5ml ) 
K&JSU -30°Ctr?#«, N-'<>-W+y*Wx^ijyHn7^ (0. 
285g) Stfh'JxW; > (0.23g ) «x.s £«S"C1 M»L/c 0 Slfr'K 

h U >7 •>'J*y';^7A^D7h^77^ 

(;nn*^-7th>, 9:1 , v/v ) «fc»)tlM8U SflMfc^tt (0. 482g) 

1 H-NMRCCDC1 3 ) <5 :2. 8-3. 0(1H, m), 3. 0-3. 2(1H, m), 3. 86C2H, d, J=5. 4Hz), 4. 00(2H, 
m), 4. 35C1H. t, J=7. 3Hz), 4. 4-4. 6(1H, m), 5. 0K2H, dd, J=12. 2, 21. 0Hz), 5. 1K2H, s), 
6.86C1H, brs),7. 0-7. 5C27H. m). 

(D) N-(2,2- •?7xX^xf;V)-3-^iii/;k7;/-5-(7xx;l'7 7X^7;y) 
<>X7; K 

(C) T#btl7^3-(N- <y i? fr* tUbX-fr? V S^UT * y)-5-(N- 
7U:t*->#7l/tfr.;U7x-;UT7-7U7 5 >/)-N-(2.2- ^ 7 x -;Uxf-;U) ^>X 
7; K (0.45U) *x^y~;P (12ml) KmM, 5^7-^AkI CO. lg) i&tfl 

mfctmfcmm a ismi) zk^hsct ci mff) > ^st22«» 
m.m^m co.3oig) ^iiiitTiito 

^H-NMR(DMSO-dg) <5 :3. 0-3. 3(2H, m), 3. 79C2H, d, J=5. 9Hz), 3. 89 (2H, t, J=5. 9Hz). 4. 
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30C1H, m), 4. 42C1H. t, 3=7. 8Hz), 7. 1-7. 2C2H, m), 7. 2-7. 4C14H, m), 7. 62(2H, m), 8. 00 
(1H, s). 



[M$J53] 3,5-t*X( 7x-^7 7-^7;;)-N-(2,2- ^i-ibxf^) 

;l/7;7)-N-(2, 2- 5>7 * -;Uxf-;l/) ^>X'7; K (0. 448g) £x^y-;u 
(12ml) fcjgjlk 5^7^^A^f (0. lg) S^JSKTK^tt (1.07ml) #j&D 

fcfigU *xf-;ux-r;U*fln*@#£«il!U ilM^ (0. 330g) ZZJm&t 

1 H-NMRCDMSO-dg) <5 :3. 1-3. 3(4H, m), 3. 89C2H, m), 4. 30C2H, m), 4. 43C1H, t, J=7. 8Hz), 
7. 1-7. 4(20H, m), 7. 62(2H, m), 7. 95C1H, s). 

[^M54] 3-7;y-5-(7x-;b77-;l'7;yH-(2,2- ^7i-^xf;l/) 

«$J52(B) T"?#t>nfc3-7;/-5-(N- ^>^;l/^-*->*;l/!j5-;U7x-^7v- 
;l/7;y)-N-(2,2- ^7i-^xfW ^>X7; K (0. 198mg ) £x^/-;U 
(10ml ) Kim> W'^W^vtm (O.lg) m&ffltfrmfc (0. 68ml) £ 

nn^u 7KH5«rF (i mffi) > gfi^22WTOL/co mmmzfe, mmm 

EMU ^x^x-f-;u£«»£», SSft^fe CO. 165s) *^tSBKfi 

^H-NMR(DMSO-dg) 5 :3. 0-3. 3C2H, m). 3. 89(2H, m), 4. 33C1H, in), 4. 43C1H. t, J=7. 8Hz), 
7. 1-7.4C17H, m),7.74(lH, m). 

[«#J55] N-C2, 2- ^7ix;Hf^)-3-(3- T $ 7 7 o t°^x;UT = J )- 
5-( 7xX^77x;l/7;7) <>X7; K 
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(A) 3-(3-(N-^>^^4->^;ut"-;U7 s /) -f-o^-^yi /)-5-(N- ^> 

v?;l/t+y*M'-^7x-^77-il'7;;H-(2, 2- -^i^xf/b) 
XT $ K 

M$J52(B) Tl#£ftfc3-y ^ ;-5-(N-^>v?;W + y*;^-y|/7x^.^77 
-JIT i y)-N-(2,2- y7i^xf;b) K (0. 21g ) M^f^ 

(5ml ) i:^iU -30 °C«M. 3-(N- ^ > v?;U:t* *> # ;U#^.;uy = J ) 
^dWd7>( K (0. 207g) . h U x^;P7 ; > (0. 16g ) £iDx.. gfiTM 

7Kt». ttMt h 'J -7 A-elgift, ^l^iEIM, •> U ij f hi] 
7A^7^77^ - (^D*M-^y-)K 24: K v/v ) J:f)f$U 
mM<t&® (0.28g ) £#fc 0 

^H-NMR(CDClg) 5 :2. 0-2. 5(2H, m), 2. 8-2. 9(1H, m), 3. 0-3. K1H, m), 3. 3-3. 5C2H, m), 
3. 99C2H, m), 4. 3-4. 4(1H, m), 4. 4-4. 6(1H, m), 4. 98C1H, s), 5. 06C1H, s), 6. 8-7. 5C28H, 
m). 

(B) N-C2, 2- ^7iXil/xfM-3-(3- T ^ J -fu t°*-)l7 i J )-5-( 7iX/b 
77X^7 ;7) Ky%7 \ K 

(A) r#bn^3-(3-(N-^>^;^ + ^77^^-^T ^ /) 7nt°tx;k7;y) 
-5-CN- ^>> ; ;U^ + S/77^^-;b7xX^;l/7 7Xi;l/7 ^ /)-N-(2,2- ^7xx;u 
xfJb) ^>X7; K (0.261g) £x?/-;U (10ml) K&j^ SV^-^AmI 
(O.lg) ^ig^7KM (0.67ml) £jJ0?U TkSlt&ffl&T (1 ME) , £i& 

T23TO»L/c 0 U ^x^;Ux-x;U^jDx.iI 

SM^tJ (0. 179g) LT^fco 
1 H-NMR(DMSO-dg) 5 :2. 7-2. 8(2H, m), 2. 9-3. 3(4H, m), 3. 8-3. 9(2H, m), 4. 2-4. 3(1H, 
m), 4. 42C1H, t, J=7. 8Hz), 7. 1-7. 2(2H, m), 7. 2-7. 4(14H, m), 7. 57(1H, s), 7. 64(1H, s), 
8.02(lH,s). 



[»M56] N-(3- 7 x x;b7n t'^)-3-^ 'J y ^7 ; y -5-(7 x x;l/7 7 x;i/ 
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(A) N-(3- 7x-^ah>H5-^-MOX7; K 

(2. 13g ) £THF (20ml) CKU 3-7 x -=.;U7°p h°;U 
7 5 > (1.36g ) £itJ;i^ 7j<&7\ WSCD- HC1 (2. 50g ) SO'HOBt (0. 27g ) *1)U 

^ mwvimmmwbito m->m&m&mm. ^du^a^x., 7 j<, » 

&® (3. 26g ) **#fc 0 

^H-NMR(CDClg) 5 :2. 05C2H, tt, J=6. 8, 7. 3Hz), 2. 78(2H, t, J=7. 3Hz), 3. 59C2H, dt, J 
=5. 9, 6. 8Hz), 6. 34C1H, brs), 7. 1-7. 3(5H, m), 8. 76(2H, d, J=2. 0Hz), 9. 12C1H, t, J=2. 
0Hz). 

(B) N-(3- 7i^;l/^Pt°W-3,5-^7;M>X7; K 

(A) "Cff&nfclKS- 7x^;U7°otf;U)-3,5-^- hn^>X7 = K (2. 98g ) 
£THF (40ml) K»fl?U 5X^7 5? AM* (2. Og) £#nx.. 7j<f?t#limT (1 
^£E) . ^T24«»L/c 0 ftktt£tt£& M^«EIISU 5/'J*y;l/* 
^A^p-7 h^77^ - (?na*;UA-;<*/-;K 19:K v/v ) iDftMU 

mmit&m a 33g ) ^#^ 0 

^H-NMR(CDClg) 5 : 1. 92(2H, tt, J=6. 8, 7. 3Hz), 2. 70(2H, t, J=7. 3Hz), 3. 44C2H, dt, J 
=5. 8, 6. 8Hz), 6. 08(1H, t, J=2. 0Hz), 6. 34(2H, d, J=2. 0Hz), 7. 1-7. 4(5H, m). 

(C) 3,5-t:'7.(N- ^>^M^y*W-;l/7x^77-^7;7)-N-(3- 7x 
^;U7°nt 0 ;U) K>X7l KS<^'3-7^-5-(N- W + y*;^'-^7i^ 
7 7-^7;y)-N-(3- 7 x-r.^7°n h°;U) ^>X7; K 

(B) T#£ftfcN-(3- 7x-;^Pt>H5-^7;/<>X7; K (0. 81g ) 
£^b^b> (20ml) fCjg^U N-^>W + ->*;H'-ib7i-^77-> 

(1.35g ) £j&n*U SfcftTWSCD- HC1 (0. 634g) , HOBt (0. 081g) *inx., 
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U *m?A^D7 ^77^ - (^an*H-7tFX 19:1-9:1 . v/ 
v ) «k9fJI3!JU ^jgft£&©3,5-k:X(N- ^>^W + ^^-^7x-W 

7- ^7;y)-N-(3- 7x-ib7 B Dh» K (0. 627g) &tf3-7iy- 
5-(K>^W^^M-^7i-^77-^7 5 y)-N-(3- 7x-il/7°nh° 
;lO K>X7; K (0. 893g) 

• 3, 5-t"X(N- ^>^M + ->*M*-^7x-;b77-^7 S y)-N-(3- 7 x- 
^nf^) K>X7; K : ^-NMRCCDClg) 5 :1. 8-2. 0(2H,m), 2. 5-2.8C2H, m), 2. 

8- 3. 0(2H, in), 3. 0-3. 4(4H, in), 4. 6-4. 8C2H, m), 4. 9-5. 1 (4H, m), 5. 5-5. 6C2H, m), 7. 0- 
7.4C27H, m),7. 61(lH,s). 

. 3 _ 7 ; ; -$-($-*y >jj],**i/ii totf-fr? 5 ^ /)-N-(3- 7x 

-;b7°nh°;b) K : ^H-NMR(CDCl^) 8 : 1. 8-2. 0C2H. m), 2. 6-2. 7(2H, m), 

3. 0-3. 2C2H, m), 3. 3-3. 5C2H, m), 4. 5-4. 6(1H, in), 5. 07C2H, s), 6. 68C2H, s), 6. 97C1H. 

s),7. 1-7. 4C15H, m). 

(D) 3-(N- 's>v?^ + > >*^t:-^K l J ->^7 ; ;)-5-(N- K> i? fr* * i/ * 
t:-^7x-^77-;V7;7) + (3- 7 * -^7°D fc°;U) ^>X"7$ K 

(C) Ti#bft*:3-7 a /-5-(N-^>^W + ">A^^-^7x-^77-W ~ 
y) _ N _(3_ 7i ^;b7 , n t°;U) ^>X7= K (0.284g) Zmtt^uy (10ml) K 

*gfSU n-^>^;u**->*^*-^^'J •>> CO. I4g ) fcjn*.. tK&Twscd- 

HC1 (0. 129g) RmOBt (O.OUg) ZlBx., g^T22B#P H 1W L/c 0 flrffiLfc@# 
iift^i (0. 142g) ZftKo §bl«^DPtJl//,«U 7Ks 
f£f[«7j<^ b U 7A7KM> 7KT&&, h 'J 7 

ffillgf, ->iJ^W7A^n7h/77^ - p n*;l>A-7H? h 
9:1 . v/v ) J;t)IIU UMfcte® (0.157g) £#*: 0 
^H-NMR(CDClg) 5 :1. 8-2. 0(2H, m), 2. 5-2. 7(2H, m), 2. 8-3. 0(1H, m), 3. 0-3. 2C1H, m), 
3. 2-3. 5(2H, ra), 3. 80-3. 95C1H, m), 3. 95-4. 10C1H, m), 4. 5-4. 6C1H, m), 5. 04C2H, s), 5. 
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(E) N-(3- 7x-;^Dh';l/)-3-/'J->^7;y-5-(7x-;l'77-^7;y) 

(D) T?ft&nfc3-(N- ^>y;u**->*^*"-;i/^'J ->^t = y)-5-(N- 

;W^y*;^-^7x-;b77-;l/7;7)+(3- 7x^^7nh» a;>x' T 
~ K (0.288g) *x*y-;l/ (10ml) l=»jHU 5Jf?5$>*A&* CO. 15g ) 
%%%tt7K«tt (0.82ml) *fln*., 7j<f|#H^T (1 M£E) , gJ&T16l$fH8t# 

co. i96g) *mBffitLT#fc B 

^-NMRCDgO) 5 : 1. 8-2. 0(2H, m), 2. 6-2. 7C2H, m), 3. 0-3. 4(4H, m), 4. 02C2H, s), 4. 37 
(1H, t, J=7. 3Hz), 7. 0-7. 1(1H, m), 7. 1-7. 4(10H, m), 7. 50C1H, s), 7. 77C1H, s). 

CHMJ57] 3,5-h-X( 7x-^7 5-;l/7;;)-H3- 7x-J^Dt» 

^M#iJ56(C) ■eW&tifc3.5-tfx(N- ^>W+->*^-;i/7x-;i'77- 
;UT=y)-N-(3- 7i-^7"d h°;U) ^>X7; K (0. 269g) £x^/-;U (10ml) 
izmm, 5Xa'7-^« (0.15g ) Wl &®g«7jc*g«[ (0.68ml) fcjnx.^ 7K 

mmm^T a ^je) > giUT2iB#p«$b/c 0 mtzmk®. »msu 

i?xf;n- r;l/*fln*.@#*aH)U ^®4fc£® (0. 330g) £-t£i?i£i: LT*#/c 0 
^H-NMR(DMSO-dg) <5 : 1. 7-1. 9C2H, m), 2. 6-2. 7(2H, m), 3. 1-3. 3C6H, m), 4. 3-4. 4(2H, 
m), 7. 1-7. 4C15H, m), 7. 73(2H, d, J=2. 0Hz), 8. 00C1H, d, J=2. 0Hz). 

[^«J58] 3-7;7-5-(7x-;l'77-^7;yH-(3- 7x-^7nh» 

Hi^iJ56(C) T#t»nfc3-7; ; -5-^ > y;^ * J/ * ;l/#i^7 1 - ;l/7 7 
-^7;7)-N-(3- 7x-;l'7pt°il/) KyXTi K (0. 222g) £i^y-;P 
(10ml) 5X'< 7 (O.lg) ^ig^7j<M (0.85ml) £in 
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7mmmnr a ms) > ^T2mrmwb^ 0 mm^m^m, mm^mz 
sagu ^xf;K-f;^iD^@^ii^ nmt&m co.i73g) z~mwmt 

^H-NMR(DMSO-dg) 5 : 1. 7-1. 9(2H, m), 2. 6-2. 7(2H, m), 3. 1-3. 3(4H, m). 4. 2-4. 4(2H, 
Hi), 7. 1-7. 4C11H, in), 7. 77C1H, s), 7. 84(1H, s). 

[«#'J59] N-(3- 7x-;b^nh c ;b)-3-(3- 7$ ; 7vt°*-fr7 i /)-5-(7 

(A) 3-(3-(N-^>v?;U:**v#JU*'-^y i y ) t°:t-^7 i /)-5-(N- O 
yW + y*;bt-^7i^l/77-^7;y)-H3- 7x-;b7Dh°^) 

7 ^ K 

»#iJ56(C) -e*#bft£3-7 a y-5-(N-<>^^^+->^;u^^;U7 x^.;U7 7 
-^7;;)-N-(3- 7x-ib7'Dt» OX7S K (0. 219g) 

(10ml) KiSJftU 3-(N- ^>i?;b^ + ->^;u^^.;uy = J ) 7°nh°t>i (0. 
116g) <£-jt!Px.. 7j<^TWSCD- HC1 (0.099g) St/HOBt (O.Ollg) fcflD&x ^ST22 

vh/77^ - h >> 9:1 „ v/v ) J:<9|jf^U SUlt^t) 

(0.288g) *Wfc„ 

^-NMRCCDClg) 5 : 1. 6-2. 0C4H, m), 2. 4-2. 7(4H, in), 2. 7-3. 0(1H, m), 3. 0-3. K1H, m), 
3. 2-3. 5C2H. m), 3. 5-3. 6(2H, m), 4. 4-4. 6(1H, m), 4. 9-5. 2(4H, m), 6. 9-7. 5(23H, m). 

(B) N-(3- y^-jl^v t°;b)-3-(3- 7;y7 , Ph°t-^7; 7)-H 7x^7 
=7 - fry ;7) OX7 i K 

(A) t. tl t3- (3-(N-^ > + •> * ;l/^-;l/7 ; 7 ) 7nt°t-^7;y) 
-5-(N- <>-7W + ->*W-;l'7x-^77-^7;y)+(3- 7x-;b7"a 
h°;lO <>X7i K (0.273g) £x*/-;U (10ml) Kmt, 5P^y'7AKi (0. 
15g ) Am Mfeim&mfc (0.76ml) £jfflR, tK^H^T (1 fUE) . 

immmwttzo m^mbemu vJxfyi/x-f^ux.i^ 
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mmits® (o. nsg) *-mmt&t lt^, 

^-NMRCDgO) 5 : 1. 8-1. 9(2H, m), 2. 5-2. 7(2H, m), 2. 8-2. 9C2H, m), 3. 1-3. 3C6H, m), 4. 

2- 4. 4C1H, m), 7. 0-7. K1H, m), 7. 1-7. 2C10H, m), 7. 47C1H, d, J=l. 5Hz), 7. 74(1H, d, J= 
2. 0Hz). 

~;U7 ^>X'7 = K 

(A) 3, 5-t"x(N- ^>y;l/t + ^*^-W*7x-;i/77-;l/7 $ /)-N-(3 

**7xi^75i;l'7;;H-(3- 7x^;U7 p Pf;U) ^>X'T$ K 

%ffe0J56(B) "CW&ftfcN-tt- 7x-^at>H5-y7;M>X7; K (0. 
81g ) l/> (20ml) K&JSU H>^W + ->*;^-;^^7x- 

;I/77~> (1.41g ) £JU>U 7JC&TWSCD- HC1 (0. 634g) StfHOBt (0. 081g ) 

fift&a*** h 'J 7i?^i> zK-eft^ tefrmwt* h 'i7At» 

y'J*fW7A^n7^77^ - p p*;l/A-7-i? h 
19:1-9:1 > v/v ) J;0«S!U gSE^ft03, 5- fx (N- ^>s?;M-*S/*;l/# 
-W ; E7x-;l'77-^7;/H-(3- 7x-^7'Ph» ^>X7; K (0. 
579g) &Cf3-7 ; ;-5-(H>^W + ->*;H-A*t7 x-^7 7-^7 S /) 
-N-(3- 7 x-;U7°n t°;l/) ^>X7; K (0.898g) &ftfc 0 
• 3, 5-tf*(N- ^>i?W + , >*W-Wt7x-^77-;l'7 5 J )-N-(3- 
7x-;b7°Dh» K>X7; K : ^-NMRCCDClg) 5 : 1. 8-2. 2C4H, m), 2. 5-2. 9(6H, 
m), 3. 2-3. 5(2H, m), 4. 2-4. 4C2H, m), 4. 9-5. 2(4H, m), 5. 4-5. 5(2H, m), 7. 0-7. 4C28H, m). • 

3- 7 ^ y-B-CN-'OyyU^ + S/*^* — -»U**7 x-^77-^7 S /)-N-(3~ 
7x-^7°nt» ^>X7; K : ^-NMRCCDClg) 6 :1. 8-2. 3C4H, m), 2. 6-2. 8(4H, 
m), 3. 3-3. 5(2H, m), 4. 2-4. 3(1H, m), 5. 10C2H, s), 6. 69C1H. s), 6. 81 (1H, s), 7. 0-7. 4C16H, 
m). 
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(B) 3-(N- O 9 v)VT I /)-5-(N- O -Jjl>**i'Jj Ji< 
^;l't« : e7i-^77-;l'T;y)-H3- 7i-A/Ph» ^>X7 5 K 

(A) -et#bft^3-7 ~ y-5-(N-<>^^5j-+'>^;i/*^;b*^ 7 x-;UT^-;u 
7;y)-N-(3- 7i-;U7°n tf;b) 'OX 7 S K (0. 297g) Wfl/> (10ml 

) i:§(SU N-'<>y;u**->*;u>K-;i'/y > > CO. 143g) S-fln*. zK&T 
WSCD- HC1 (0. 131g) StfHOBt (0. 014g) *fln*^ gfiT21Bf H8t# Lfco #f £B L 
fc@4*£itfl^ mmtt.&® (0.189g) S4i:S«4^n*M-C^U 

JR£i$£E»fg&> ■> U * y v A ? p v h 7 * - ( ? n p *n> a - 7-t? h 

>, 9:i > v,v ) x^mmL, mmfc&yz co.mg) 

^-NMRCCDClg) 5 : 1. 8-2. 2C4H, m), 2. 5-2. 8(4H, m), 3. 2-3. 4(2H, m), 3. 7-3. 9C1H, m), 
3. 9-4. K1H, m), 4. 2-4. 4(1H, n), 5. 09C4H, s), 6. 9-7. 4C23H, m). 

(C) N-C3- 7 x t°;lO-3-^U is ATI y-5-(** 7 x ^;U7 5-;U7 S y) 
OX7 ^ K 

(B) -c#bn/c3-(N- ^>^;u**->*;i'jJ5-;i'^'J ->7U7S /)-5-(N- 

+ •> * 7 x - 7 - ;i/7 ; ; )+(3- 7 x-=.;U7°p t°;u) o 
X7; K (0.349g) (10ml) K^M, 5^7v>^kI (0. 20g ) R 

m m'smaomm co.97mi) 7K^#iamT ci &ee) , sfiT23B#H« 

Mffc^tt (0.227g) ZrJm&tLXWto 

^-NURCDgO) 5 :1. 8-2. 0C2H, m), 2. 2-2. 4(2H, m), 2. 5-2. 7(2H, m), 2. 7-2. 9C2H, n), 3. 
2-3. 4(2H, m), 4. 03(2H, s), 4. 2K1H, t, J=6. 4Hz), 7. 0-7. 3(11H, m), 7. 50(1H, s), 7. 75 
(1H, d, J=1.5Hz). 

CM^J61] 3,5-e'X( t^7i-;V77-/l/7;/)-N-(3- 7 x ^;U7°n tf;u) 
^>X7; K 
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#dM'J60(A) ?ft&nfc3,5-tfX(N- <>^W + y*;^'-Mt7 I -ib7 
7^|/7;;)+(3- 7x-;l/^nh» OX'T ^ K (0. 276g) £x*y-;l/ 
(10ml) 5X'<5 5>* -Mfc* (0.15g ) Wl ilSIi7Kg« (0.67ml) £ 

JD;U 7K^#11^T (1 ^E) , gfiT21B#M#Lrc 0 M£M 
ffifcfilU r;P*ftJ*.H#*MPR> &Mfc&® (0.206g) 

^H-NMR(DHSO-dg) 5 : 1. 7-1. 9C2H, m), 2. 0-2. 2(4H, m), 2. 6-2. 8(6H. m), 3. 2-3. 3C2H, 
in), 4. 1-4. 2C2H, m), 7. 1-7. 3C15H, n), 7. 8K2H. d. J=2. 0Hz), 8. 19C1H, s). 

[£%0II62] 3-7;;-5-(*^7 i ^77-;l'7;y)+(3- 7x-^Dt» 

M#'J60(A) Ti#t»ti/;3-7; y-5-(N-^>yW + y^W-^*^7 i -;l' 
7 7-;l/7;7)+(3- 7 x x;Ut°d h°/b) ^>X7; K (0. 199g) £x?y-;U 
(10ml) {CM. 5^7>^A^f (O.lg) RVimi&mfrfem (0.74ml) 
A. TKHfTBMT (1 «£E) , Sfitl8Bff»U:c ftMlfcifcfcSL ®m*-®J£ 
»»U yif-;i/x— r;u*JmAH#*at^ StM£^ (0.158g) fc-iSK&t 

^H-NMR(DMSO-dg) 5:1.7-1. 9C2H, m), 2. 0-2. 2(2H, m), 2. 5-2. 8C4H, m), 3. 1-3. 3(4H, 
m), 4. 1-4. 2(1H, m), 7. 1-7. 4C11H, m), 7. 7-7. 9(2H, m). 

[fl«J63] N-(3- 7xx;l/^oh°^)-3-(3- 7 ; / 7°n t°t^^7 ; 7)-5- 
( *t 7 i-)l/7 7-^7 ;7) ^>X7; K 

(A) 3-(3-(H-^>y^t*i'*A#i^7 ; ;) 7nt°t-;l/7;7H-(N- O 
C?;l/^-+->77 7l/*'x;U^^7 x-^77-/l'7 5 7 )-N-(3- 7x-;b7°nt» * 
>X7; K 

M#J60(A) T#^nfc3-7; y-5-(N-^>y;U**->*;l/iH-;U*t7x-;U 
7 7^7;7H-(3- 7 x x;U7°d t°;U) ^>X'7; K (0. 219g) IkWc**^ 
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y (10ml) KigJBU 3-(N- ^>^W^->*W^^7 ^at°t>t (0. 
112g) ttllWiL, zk^TWSCD- HC1 (0. 096g) StfHOBt (O.OlOg) ZIMtL, SfiT21 

7h/77^ - (^an*^A-7t b 9:1 , v/v ) Jc^MU SHlfc£#J 
(0.268g) ^#/Co 

^-NMRCCDClg) S : 1. 5-2. K6H, m), 2. 4-2. 8(4H, m), 3. 2-3. 4(2H, m), 3. 4-3. 6(2H, tn), 
4. 1-4. 3(1H, m), 4. 9-5. 2(4H, m), 6. 9-7. 4(23H, m). 

(B) N-(3- 7x^^nh»-3-(3- 7 $ J 7°p \£*-)V7 I J )-5-( *^7x^ 

(A) Tl#bn^3-(3-(N-^>y;u^- + ->^^^^-;UT $ J ) /Dh't-^Tiy) 
-5-(N- ^>^W + ->AM-^* ; e7i^^77-il'7;/H-(3- 7x-^ 
7°at°;lO ^>X7; K (0. 243g) £x*y-/b (10ml) 5^°7v>9A^ 

* (o.i5g ) wi ffifemmymm (o.66mi) *duz., ?mwm^r a , 

&a#£»lBU $Mfc&® (0.154g) LTf#fco 

^-NMlKDgO) <5 : 1. 8-1. 9(2H, m), 2. 2-2. 4(2H, m), 2. 6-2. 9C4H, m), 3. 2-3. 4(4H, id), 4. 

20(1H, t, J=6. 4Hz), 7. 0-7. 3C11H, m), 7. 45(1H, s), 7. 72(1H, s). 

[M#'J64] N-C3- 7x-;u^n h°;u)-3-^U ->;ur = y-5-(D-**7 x-;U7 
7-^7 ; 7 ) <>X7 $ K 

««(B) T®fcttfcN-(3- 7x^7"Dh>H5-^7-/^X7 = Kir 
N-^s > * -> 77 ;u >K— )V * =e i * - ^7 v - > ©ft *> 0 0-N-< > s? * •> 
*;l/^;^t7i-^77->^l\ ldfe0J6O(t|^$0£j&£fTt^ »ft£ 

1 H-NMR(D 2 0) 5 : 1. 8-2. 0 C2H, m), 2. 2-2. 4C2H, m), 2. 5-2. 7C2H, m), 2. 7-2. 9(2H, in), 3. 
2-3. 4C2H, m), 4. 03(2H, s), 4. 2K1H, t, J=6. 4Hz), 7. 0-7. 3(11H, m), 7. 50C1H, s), 7. 75 
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[«#i]65] N-(3- 7 x^7°n t°;U)-3-((S)-2- >W Ko*->-3- 7 ^ y 7°n 
t°xt-^.;UT s y )-5-(D- **7 x-;ut?-;ut ? / ) oxr i K 

l&fcffl 56(B) Tl#t>n/cN-(3- 7i-^Ph 1 ;m5-^7;7<>X7; Ki 
N-^s > y * -> # * 7 x ^;U7 7 - > oftfr *) f-D-N-^s. > v + *> 
#;UjK.=.;U** 7 x^JU77->£. * /cN-^>v?;i/^- + '>^;i/^-;u^'J ->>o 
ftfrf?i;:(S)-2-'W Kn*'>-3-(N-^>y^+->*;U^-;U7 $ y ) 7°nt°^> 

^-NMRCDgO) S : 1. 90C2H, d, J=5. 7Hz), 2. 38C2H, d, J=6. 8Hz), 2. 65C2H, d, J=5. 4Hz), 
2. 82(2H, m), 3. 2-3. 4C3H, m), 3. 5K1H, dd, J=3. 4, 13. 2Hz), 4. 23C1H, m), 4. 66C1H, dd, 
J=3. 9, 8. 3Hz), 7. 0-7. 3C10H, m), 7. 54(1H, s), 7. 5K1H, s), 7. 79(1H, s). 

[M#J66] N-C3- 7x-;U7°p t°;U)-3-( 7°n h 0 ?j--=.;l/7 = y)-5-(D- **7 

«$J56(B) Tt#btl/cN-(3- 7i-^7 1 nt»-3,5-;7;y<>X7; Ki 
ti-Kis : J jujt + -> * ;u # - ;u * * 7 x - ;u 7 5 - > oft fc> 19 D-N-< > s> * •> 

ttfr!3K3-(N- *>i>;U**S/*;l>#r.;U7Sy) /pt°t>Ml\ HWJ60 

^-NMRCDgO) 5 :1. 8-2. 0C2H, m), 2. 3-2. 4(2H, n), 2. 6-2. 7(2H, m), 2. 7-3. 0C4H, m), 3. 
3-3. 5(4H, m), 4. 22C1H, t, J=6. 4Hz), 7. 0-7. 3C11H, m), 7. 47(1H, d, J=2. 0Hz), 7. 73C1H, 
t, J=2. 0Hz). 

[»#>J67] 3,5-fX(D- t^7x^7 7-^7;/)-H2- 7;;xh + -» 

(A) 3,5-?-hn-l-(2-7^;H; N^x^y) ^>-t?> 
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3, 5-5>- h n 7 x J -)V (1. 85g ) £DMF (12ml) irgffb, 60% ttttzK*^^" 
HJ7A (0.44g ) , N-(2- 7*ntxf^) ? 9 \ K (3. 06g ) £jbn;i, 80 

mv24mmRjfcttz 0 mmmm^*, 7k*i$\x.mwzmm, aiM a. 

Olg ) *&fc„ 

^H-NMR(MSO-dg) 5 :4. 03C1H, t, J=15. 4Hz), 4. 50C1H, t, J=15. 4Hz), 7. 8-8. 0C4H, in), 
8. 10C2H, d, J=2. 0Hz), 8. 4K1H, t, J=2. 0Hz). 

(B) 3, 5-^7 ; y-l-(2-7*;i^ 5 K-f ^>-t?> 

(A) ■Cf§&tifc3,5-:>- hD-l-C2-7^;U-T S + <>-t?> (958mg 
) £x*y-;l/ (25ml) *Z«SU Eft*-xX-7Kfttt (3.63g ) £j&H;i. 16 

«HnM^L/Co £tHK£ftl&&, ?po*^A» 4 &j£3fciMfc*- h 'i 7 

>f - (^nn*;bA-^;-;k 49: U v/v ) J: tJfiMRU ^S-fb^ (316mg 

) 

1 H-NMR(DMSO-d 6 ) <5 :3. 90C1H, t, J=15. 4Hz), 3. 99C1H. t, J=15. 4Hz), 5. 33(2H, d, J=l. 
5Hz),5.41(lH,s),7.7-8.0(4H, n) 

(C) 3, 5-h"x(D-N-t- 7'F + y*/^;-Wt7ix;H7-;H;7)-H2- 

(B) Ti#btifc3 ) 5-^7;7-l-(2-7^;K; F^l'XRy) <>-if> (278mg 
) **frffc;«f-l/> (10ml) H-t-yh+y*^^^*t7x^7 

vx> (653mg ) ^TffSCD- HC1 (448mg ) , HOBt (25mg) £flPX., g 

A^nv ^'77^ - (^o*M-7* h>> 99:1~24:K v/v ) ckOftMU 
MflS^tt (367mg ) *»fc 0 

^-NHRCCDClg) <5 : 1. 46C18H, s), 1. 8-2. 0(2H, m), 2. 0-2. 2(2H, m), 2. 6-2. 8C4H, m), 3. 
9-4. 4(6H, m), 6. 7K2H, s), 7. 1-7. 3C11H, m), 7. 6-7- 7C2H, m), 7. 8-7. 9C2H, m). 
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(D) 3, 5-fcfX(D-N-t- yh + ->*;^-^t^7x-^77-;l/7- y)-i-(2- 

(C) Tl#t>tl/c3,5-t:"X(D-N-t- 7" h + ->*^-f'-;b^€7x-^77-^7 ; 
y)-l-(2- 7^;K ; K^f^xh + '» (366mg ) £x^y-;U (5ml) 

t K7y>-*»« (67mg) £im;i. ft 
fftfft„ yiJ*W7A^n7 ^'77^- (?nn*M-^y-;K 24: 1> 

v/v ) j^amtu mmit^m tmm > <h#/c 0 

^-NMRCCDClg) 8 : 1. 48C18H, s), 1. 8-2. 2(4H, m), 2. 6-2. 8C4H, m), 2. 9-3. 1C2H, m), 3. 
7-3. 8C1H, m), 3. 9-4. 0(1H, m), 4. 2-4. 4(2H, m). 6. 56C2H, s), 7. 1-7. 3C11H. m). 

(E) 3,5-h"X(D- * ; e7x-Jl/77-^7;7H-(2- 7;7x^-» 

(D) -C#btL/c3,5 -trx(D-N-t- 7*h + ->*M'x^;l-^7xX^7 7x;l/7 
;;)-H2- 7;7x^-» ^>-t?> (223mg ) K4.4 S^fii>^>'--'W6iR 

(30ml) £^2 WCSUCo x— r ;U*Jn*.B#*JM)U 

(187mg ) UTfcfc, 
^-NMRCDgO) 5 :2. 39(4H, m), 2. 86(4H, m), 3. 47(2H, t, J=4. 9Hz), 4. 20(2H, n), 4. 29(2H, 
t, J=4. 9Hz), 6. 90C2H. d, J=l. 5Hz), 7. 09C1H, t, J=l. 5Hz), 7. 1-7. 2(2H, m), 7. 2-7. 4C8H, 
m). 

[^»J68] N-C2.2- i>7x-;l/xf ;W-4-J"J 5/^7; y-2-(7x^75i 
;l>7 K 

(A) N-(2, 2- y 7 x i;Pxf ;l/)-2-7 5 ; -4- h p ^> X7 ; K 

2-7;7-4- xhDM CI. 83s ) £THF (20ml) KJgJSU 2,2-S?7x- 
;l/x*;U7 ? XL 98g) *Jn*.> »TWSCD- HC1 (2. 50g ) WHOBt (0. 27g ) 

*inx> Si&T'i6BfMff u/c 0 Tk^Jn^aufcH***^ mmfc&® (3. 

60g ) *»fc 0 
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^H-NMR(DMSO-dg) 8 :3. 8-3. 9C2H, m), 4. 3-4. 5(1H, m), 7. 2-1: 6C13H, m). 



(B) N-C2, 2- ^7i-;bxfjl/)-W-^7;/^>X7; K 

(A) T#btL/cN-(2,2- ^7x-;bxf;l/)-2-7;;-4- K (1. 
36g ) ^THF (30ml) K*j»U 5^^7^-7AKf (0. 2g) £Sn>U ?K#^fflM 

t (i mff) > sfiT24ra»L/co «ui&at£& sn^itiL> ?pp 

*;i/A*im;t@#*aMSu aa^b'&'Bi (i-09g ) 

^H-NMR(DMSO-dg) 5 :3. 78C2H, m), 4. 39C1H, t, J=7. 8Hz), 6. 3K2H, s, ), 7. 0-7. 3(1 1H, 
m). 

(O 2-7 s y-4-(N-oy;u**'>*;u4C-;U7x-;i/T7-;i/T s y)-N-(2,2 

(B) T#btl/cN-(2, 2- ^7x-iHf;l/Rf^7iy^>X7; K (0. 45g 
) £THF (20ml) KMffib, N-^>S?;l/*+->*;U>J?-;U^U j/> (0. 284g) * 

Jn*., 7K&TWSCD- HC1 (0.338g) WHOBt (0. 037g) £#D;i, ^'VimmMW 

;bA-7*b>. 24:K v/v ) J;<9f»MU 3flUk£tt (0. 295g) *»fc„ 
^-NHRCCDClg) 5 :3. 9-4. K4H, m), 4. 26C1H, m), 5. 15C2H, s), 6. 86 (1H, d, J=8. 3Hz), 
7.1-7.4C16H, m),7. 9K1H, d, J=l. 5Hz). 

(D) 4-CN- ^>s?;u**'>*;u#-;u^y *>;U75 y)-2-(N- 
t^;b7x-^77X^7;y)-N-(2,2- S>7 x-;Uxf-;U) ^>X7; K 

(C) -e#btl/:2-7;/-4-(N- ^>S?;U**->*;UjK-;U7 i-^77-W s y ) 
-N-C2.2- -?7x-;l/xf;b) ^>X7; K (0. 262g) *kWC* f- U > (10ml) (I 
jgPU N-'<>yW*->*^«K-*7x-;l'77-> (0. 195g) *ll0^> Tkft 
TWSCD- HC1 (0. 125g) StfHOBt (0. 014g) £JP;L. SfiTl7B#f§» Lrt 0 Sl£ 
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DO^i-7th>, 49:K v/v ) iOtlU (0. 267g) £f#/c 0 

^-NMRCDMSO-dg) 5 :2. 7-2. 9(1H, m), 2. 9-3. K1H, b), 3. 78C2H, d, J=5. 9Hz), 3. 89C2H, 
m), 4. 44(2H, t, J=7. 8Hz). 4. 96C2H, s), 5. 10C2H, s), 7. 1-7. 7C28H, m). 

(E) N-C2.2- -;7 i-Jl/if / 'J ->^7 i / -2-(7 i ^JH 7 - ib7 ; 7 ) 
K>X7 i K 

(D) ft fc4-(N- s/an/tf-^y ->;U7 S y)-2-(N- "C>i> 

/l/t* -> * ;Ki^7 i - ^1/7 7 ; ; )-»-(2, 2- -^7x^xf^) KsX 
7; K (0.238g) £x*y-;b (10ml) KgflK, 5^7^-)^ (0. 2g) Rtf 1 
*J5g*£$?7j<M (0.63ml) £fi[Jx., 7K^»S1^T (1 SUE) , MtM2B*H«#L 

M^£$J (0. 143g) ^-i^mi^t LTffco 

^-NMRCDgO) 5 :3. 1-3. 3(2H, m), 3. 88(2H, s), 4. 04(2H, d, J=7. 8Hz), 4. 2-4. 4C2H, m), 
6. 9-7. K2H, m), 7. 1-7. 4C15H. a), 7. 77(1H. m). 

[£ffiffll69] 2,4-t"X( 7x-^7 7-^7;;)-N-(2,2- S> 7 x x;Uxf-;U) 
^>X7; K 

(A) 2,4-h"X(N- j-iH^/H 5 7)+(2,2- 

^660068 (B) T#bft/cN-(2,2- y7x-;l/xf;W-2,4-i?7; /^>^7; K 
(0.265g) £THF (10ml) KUBAU N-^>^;l/**->*;U#-^7 x-;U75 
x> (0.622g) £Jn*U 3K&TWSCD- HC1 (0. 399g) StfHOBt (0. 022g) £im>U 
15B3Mj$L/c 0 £M£MlBiM> faldJBHMc*:*- h U 7A7X«> 7jCT"gfc^, 

«U ilft^^l (0.412g) ^f/: 0 

^H-NMR(DMSO-dg) 5 :2. 8-3. 0C2H, m), 3. 0-3. K1H, m), 3. 2-3. 3(1H, m), 3. 8-4. 0C2H, 
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m), 4. 2-4. 3C1H, m), 4. 4-4. 5C2H, m), 4. 96(2H, s), 5. 0K2H, s>, 7. 1-7. 8C33H, in). 



(B) 2,4-t:X( 7x-;l/7 7-;b7;y)+(2,2- v?7xx;Ux^;U) ^>X7; 
K 

(A) -C#'itl/c2 ) 4-t"7 > (N- ^>y;^ + ->*;^-^7x-;l/77-^7;y) 
-N-C2, 2- -J7x-;Hf;V) ^>X7; K (0.320g) £x*y-;u (10ml) {c^ 
5X/<7 2>*Aifc* (0.2g) Zfctfl (0.75ml) ^inx., 

(1 > MT45«FBIl!H*Lfco *8«E£«£E»*8U -7x 

f-;Ux--r;u£fln*@#£Jt3K, Umfc&to (0. 204g) LT*#/c 0 
^-NMRCDgO) <5 :3. 0-3. 3(4H, m), 3. 7-4. 0(2H, n), 4. 2-4. 4(3H, m), 7. 04C2H, s), 7. 1- 
7. 4(20H, a), 3. 89C2H, m), 4. 30(2H, m), 4. 43C1H, t, J=7. 8Hz), 7. 1-8. 02C1H, s). 

[»#J70] (S)-l-*«7 x-;b7 7-iH-(2-t7f;M f-^)-2-(3- 
7°n k°;U) t°^7 y > 

(A) N(2)-(9-7;U^U-^) ^ h + v/77;l'*'x;l/-N(5)-tert- 7" h * •> ii 

N(2)-(9-7;M- Ux;iO > h*j/;fr;l/itf.=.;HK5)-tert- 7'h + v/*;^-;l/t 
;Uxf-> (13. 66g> 30. lmmol) > N-^ > Vfr? y > yf^xxf^ (5. 99g „ 
30.1mmol) , Xtf 7 7°n hT;Ui*-;U7 5 > (15ml) U> (300ml ) 

KflSffrU 0 °CfITN,N-t:'7;(2- **V-3- **-frV* U ^x;U) *X7>f >&*n 
7>f K (8.41g „ 33.0mmol) £Jn*.> ^&JCT24f$ Lfc 0 KlEttlcJBfl;^^ 
!✓> (500ml ) »x.> 1 (500ml ) . ffiamttfrfti- V x ) 7A 7 K 

mm (500ml ) , ma£&& (500ml ) IZTffifrb, MMt" h U 9A«, 
M£MJ£^*bfCo ftfe7t;V7 7 XiltglM (19.27g) £l# 

^H-NMR(CDgOD) 5 : 1. 20(3H, m), 1. 4K9H. m), 1. 4-1. 6(2H, m), 1. 65C1H, m), 1. 75C1H, 
m), 3. 01 (2H, m), 4. 09-4. 22(4H, m), 4. 29-4. 69C6H, m), 7. 21-7. 39C9H, m), 7. 65 (2H, m), 
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(B) (S)-l-^>i?;U-3-(3-N-tert- 7' )V#-)\<T I J 7°p t°;lO t°^yi> 
>-2, 5- S>:*> 

(A) T#£ti/cN(2)-(9-7;U:*U-;U) ^ h * ->^;U^-;U-N(5)-tert- 7*h + 
j/*;UjJ5^.;l/^;l/— f-;P-N- OS^U^'J •> > /f/l/xxf;!' (21. 12g. 33. 5mmol 

) £THF (510ml ) U 0 "CirTTkM 'J f- 7 A— *fP«fe (7. 04g , 167. 

8mmol ) (0*9 J -)V (170ml ) -?J< (170ml ) mm&1}\\Z-tc 0 ^filCT2 

^Mi^K (100ml ) ^iD^, yxf;H-f^ 

(150ml ) iCTi»L£ 0 f#£nfc7KJBK0 tfcTl (180ml ) £ 

JllJtfcSU mM7m^ h U (5- 64g . 67. lmmol) £jJDx.il7;l^ 'J lit U % 
J&£«I£/g*L/Co &l^Tg|»£DMF (500ml ) i:KL^ IfiCtMl^Kit 

MJ7A (5.64g , 67. lmmol) , RVi?7 xX.;M >K7? K (14.5ml, 67. 3mmol) 
»x.T3 W20^m^L/c o igl£*»Effl*U Mtt*Bi«x** (600ml 

) i7K (300ml ) Ic^ELfc^ #M*«ffliftHfoK*:*- h "J (300ml 

) , RVt&fc'kl&k (300ml ) JCT»U toffim* V 'J f)ATftft, 

77^- (7nn*^A-^;-;K 20:K v/v ) trTftMU «fe7^7 
rXi LTSfiJH'ffc'&tt (8.73g > 72.0% ) 

^-NMRCCDClg) 6 : 1. 43(9H, s), 1. 60C2H, m), 1. 90C2H, m), 3. 15C2H, m), 3. 8K1H, d, J 
=17. 3Hz), 3. 87C1H, d, J=17. 3Hz). 4. 1K1H, a), 4. 55C1H, d, J=14. 4Hz), 4. 63C1H, d, J = 
14. 4Hz), 4. 75C1H. brs), 7. 01C1H. brs), 7. 24-7. 37(5H, m). 

(C) .(S)-l-*>y;U-3-(3-N-tert- 7'l> + ->*M-;l'7;;7Btf« t°^vv> 

(B) Tl#bn/c(S)-l-^>^;U-3-(3-N-tert- 7* h + ->*;U**-;U7 S y 7°n t° 
;U) ^5i^>-2,5- (3.70g , 10. 2mmol) *i?xf^x-f;l/ (100ml ) 
K*frU 0 c C(CT7KMt:Uf-7A77l'5-^A (1.97g „ 51.9mmol) £10#Hfr 
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tfTfln*fco mmWiWtt^ 0 °Cf;:T7K (1.84ml) ^ 15% h <J 

7A7.RM (1.84ml) s ^^-CtK (1.84ml) %M*-K 0 tfii:LT8j|U 

fc„ $£feifc#%®<tLT3*®ffc£& (3.76g ) ^|/: 0 ^bft/cfiMM-tl 

^H-NMR(CDClg) 5 : 1. 32-1. 38C2H, m), 1. 43(9H, s), 1. 4-1. 58C2H, m), 1. 73C1H, t, J=10. 
3Hz), 2. 03C1H, dt, J=8. 1, 3. 1Hz), 2. 63-2. 80C3H, m), 2. 88C1H, dt, J=8. 8, 2. 8Hz), 2. 97 
(td, J=12. 2, 2. 7Hz). 3. 09C2H, m), 3. 47C1H. d, J=13. 2Hz), 3. 51 (1H, d, J=13. 2Hz), 4. 80 
(1H, brs),7. 22-7. 33(5H, ■). 
EI-MS;m/z:333(M + ). 
FAB-MS ;m/z: 334 (MH + ). 

(D) (S)-l-(N-tert-7* K'>*M-Ht7i- JlT ?-)l)-4-K > i>;l/-2-(3 

(C) -e#bn^(S)-l-<>^;l/-3-(3-N-tert- 7' h * 77 ;UsKr.;ur $ 7 7°n t° 
;l/) tM5 2>> (1. 93s 5. 79mmol) > N-tert- 7* h *->*;M«.=.;U** 7 
75-> (1.62g „ 5.80mmol) RtfSM 7 7"o t°^xf-;UT $ > (3ml ) tE-ffcy 
f-U> (60ml) K**U 0 °C(rTN,N-fX(2- **7-3- *+*'/US?-;U) * 
X7^ >|^o^ K (1. 62g . 6.36mmol) ^£iCT48H3M# L/c G S 

JfcSKUSfrffc* U > (300ml ) 1 ^S^7K« (200ml ) „ mi8k 

BfcM^ h U 7 ATK^ift (200ml ) . (200ml ) }CT»U 

(ftRxf^-Iftyfl/^, 2:1 ^ v/v ) KTflBSlU 
7t;l/7 7 ^atISf^l (2.75g> 79.8%) £f#7t 0 
^H-NMR(CDgOD) 6 : 1. 14C1H, m). 1. 30(2H, m), 1. 41-1. 45Q8H, m), 1. 55-1. 70C1H, m), 
1. 84-2. 04(5H, m), 2. 60-2. 79C4H, n), 2. 96-3. 04C2H, m), 3. 19-3. 23C1H, m), 3. 37C1H, 
d, J=12. 7Hz), 3. 52C1H, d, J=13. 2Hz), 4. 29-4. 46C2H, m), 7. 16-7. 31 (10H, m, ). 
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(E) (S)-l-(N-tert-7* h + i/^^^-;b*^7x^.^T7-;U)-2-(3-N-tert-7" h 
+ i/^;l/^^;l/T 5 J 7°n b°;lO tf<5^> 

(D) T:1#btl/c(S)-l-(N-tert-7' h + y*i^'-;^t7x-;b77-;l/H- 
^>y;b-2-(3-N-tert- 7' h^^Jl/^-^T ^ / 7°p h°;U) fc° ^ v > (356mg 

, 0. 599mmol ) £y*y-;U (20ml) Kg** U 20% 7jclft^7i>0A-Ml 

(65mg) «^ rttsegffl&T (i «E) s tja^Lfc, 22^^ im*m 

*U »WiUife7t^7 7X<!:ltM^ (261mg „ 86.3% ) 

^-NMRCCDgOD) 6 : 1. 2-1. 6(4H, m), 1. 41-1. 45C18H, m), 1. 69-1. 89C4H, m), 2. 51-2. 92 
(6H, m), 3. 00-3. 13C2H, m), 4. 2-4. 35(2H, m), 7. 18-7. 27(5H, m). 

(F) (S)-l-(N-tert-7" h + ->77;b^'-^**7 x-;U7 7-;U)-4-(2- ^7f-;M 
f-;U)-2-(3-N-tert-7* h * •> # )U#-jit i J 7°n tf;U) t°^^^> 

(E) •C#6ftfc(S)-l-(N-tert-7 f h ;U#.=.;U** 7 i-^77-^)-2- 
(3-N-tert- 7* h*->*;U#-;P7 S / 7°n fcMO 5?> (88mg, 0. 175miol 

) £DMF (3ml ) Kj&frU (HOmg . 0. 338mmol ) „ RCf2-( 7' 

n^^fib) ^-7^ U> (39mg. 0. 169mmol ) SfiKT21l$Hj*#Lfco 
*«*«ffi»*L«S«»**nn*;UA (50ml) i7]c (30ml) ir^EU 
^fPA^7K (30ml) {IT^U/Co $8&Kfl!iBfc* h U 7AT'»u M£M 

f-;U-^+-9-> N 1:2 , v/v ) CtllU HSfeT*;U7rXi LTilft^tl 
(65mg, 57% ) *Wfc 0 
^H-NMR(CDgOD) 5 : 1. 14C1H, m), 1. 29(2H, m), 1. 39-1. 45C18H, m), 1. 5-1. 8(1H, m), 1. 
8-2. K4H, m), 2. 64-2. 77(4H, m), 2. 98C2H, m), 3. 3K2H, m), 3. 52C1H, d, J=13. 2Hz), 3. 
68(1H, d, J=13. 2Hz), 4. 2-4. 5C2H, m), 7. 16-7. 27C5H, m), 7. 43-7. 5K3H, m), 7. 73C1H, 
m),7.80-7.89(3H, m). 
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(G) (S)-l-t^ t 7 x - ^7 7 - ;M-(2-t 7 f ;W f M-2-(3- 7;//oh» 

(?) T#bn/c(S)-l-(N-tert-7" h * f ii ;Utf-;U** 7 x -;P7 7 -;U)-4- 
(2- t7f;M f-;l/)-2-(3-N-tert-7* h*->#;l/#.=.;U7 5 y 7°p h°;U) fcT-^y 
> (65mg, 0. lOlmmol ) £3.6 (10ml) KjgfrU £i&KT5 Bf(B 

fi^yxf^x-f^ (3ml T?2EI) . SyftSxf;!/ (3ml ) KTife^U M 

« »«»C«fc *J 667*^7 rXi LT^JUfc^fc (32mg, 58% ) ^H^S^i L 

^-NHRCDgO) <5 : 1- 48(2H, m), 1. 60C1H, m), 1. 74(1H, m), 2. 14(2H, m), 2. 67(4H, m), 2. 
89C2H, ra), 3. 34-3. 4K4H, m), 4. 37-4. 50(4H,m), 7. 12C5H, m), 7. 49C1H, d, J=8. 3Hz), 7. 
59-7. 65(2H, m), 7. 96-8. 03(4H, m). 
EI-MS;m/z:444(M + ). 

Tbf&ftVr (C 28 H 36 N 4 0 -3HC1 -2.5H 2 0 t UT) : 
Um$. : C, 56- 14;H,7.40;N, 9.35;C1, 17.75. 
mum : C, 56. 10 ;H, 7. 11 ;N, 9. 03;C1, 17. 36. 

immmm (SH-*t7xX^7 7-;H-(3-7xx;l/7 , o t°;U)-2-(3- 7^ 
J 7° a t°;P) h°^^> ? > 

(A) (S)-l-(N-tert-7*h + ->*>'U^-;U* ; e7x-;U75^;l/)-4-(3- 7x^;U7° 
a t°;l/)-2-(3-N-tert-7" h 7 $ y 7 s n h°;U) hX 7 ^> 

70(E) T#b>n^(S)-l-(N-tert-7" J»*5/*;l/#-;l/**7x-;U75^ 
;U)-2-(8-N-tert-7* h*->*;l/#-^7 5 y 7*n tf;U) h°^7^> (183mg „ 0. 
363mmol ) £DMF (5ml ) U »->7A (1 7 7mg, 0. 543mmol ) „ 

SCfl-7nt-3- 7x-;l/7'n^> (0.06ml, 0. 387mmol ) £J[J;U ^S(CT15 
&^T70°CKT6 B#M#L/c 0 *»**ffi»*LMtt**nn*;UA 
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(80ml ) t?K (50ml) fc#BJU Wttl *fiWA*S* <50ml) (CT»Lfc 0 ft 

'J*W5A^o-7 ^77^ - (»x^;U-^ + 1j-> N 1:1 N v/v ) fCTffi 
fflU |fe7t^7 7XtLTg»i (112mg s 49.5% ) £#fc 0 
^-NMRCCDgOD) 5 : 1. 28C1H, m), 1. 40-1. 45(20H, m), 1. 63C1H, m), 1. 75-1. 99C6H, m), 
2. 26(2H, m), 2. 62-2. 90C6H, m), 2. 98-3. 07C2H, m), 3. 17-3. 33(2H, m), 4. 29-4. 47(2H, 
m), 7. 12-7. 29C10H, m). 



(B) (S)-l-t^ 7 i -^7 7-;H-(3-7 x -^7°D bf W-2-(3- 7;77°Dh°;b) 
t°K? 'J y 

(A) T?W&ftfc(S)-l-(N-tert-7* h * A/#-^** 7 * -rt'T 5 -;lO-4- 
(3- 7x-Jb7°n tf;U)-2-(3-N-tert-7* h + ->*;UjK-;UT ; 7 7*n fcf;lO t°^7 
S>> (112mg „ 0. 180mmol ) £3.6 il^ii^XM (15ml) KigfrU tfii:t5. 

^JW-^f^-f^ (3ml > 2 0) s &tfft»xf-;l/ (3ml ) fCT»U 

Wik, /Wii:J: i 3efe7 ; &;l'7 7X (73mg, 76% ) *H*SH££ LTf»fc„ 
^-NMRCDgO) <5 : 1. 5K3H, m), 1. 74C1H. m), 1. 95C2H, m), 2. 19C2H, m), 2. 30C1H, m), 2. 
42C1H, m), 2. 59-2. 8K4H, m), 2. 90-2. 98(4H, m), 3. 32-3. 55(4H, m), 4. 4K1H, t, J=5. 1Hz), 
4.50C1H, m),7. 13-7. 39C10H, m). 
EI-MS;m/z:422(M + ). 

ttAVr: (C 26 HggN 4 0 -3HC1 -2.5H 2 0 ill) : 
fh»ffi:C, 54. 11;H,8.04;N, 9.71. 
mW\m : C 54. 44 ;H, 7.96;N, 9.38. 

[«#J72] (S)-l-**7x-^7 7-H- ^>y;l/-2-(3-7;7 7°Pt°^) 

Hiai 70 (D) -VW z> ti iz (S) - 1 - (N-ter t - 7* h + > ii )V # - ;U * t 7 * x ;U 7 7 x 
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;l/)-4-^>i?,i,-2-(3-N-tert- 7* \- * i/ijJl^-JlT i J -fu h°;U) t°^vv?> 
(166mg , 0.279mmol ) £5.3 &£&EbK$ft (15ml) fcgfr U £i&KT3 

tl*yif;l/i-f;l/ (2ml , 2 0) . &tflfc8?x^;U (2ml ) fCT-»U M 

M?»^^6fe7^7rXch UtiSM (H4mg , 81.0% ) £H±gm±I 

^-NMRCDgO) 5 : 1. 52C2H, m), 1. 61 (1H, m), 1. 77C1H, m), 2. 19C2H. m), 2. 66-2. 82(4H, 
m), 2. 93(2H, m), 3. 32-3. 65C4H, m), 4. 25C1H. d, J=12. 7Hz), 4. 30C1H. d, J=13. 2Hz), 4. 
43C1H, m), 4. 56C1H, m), 7. 25-7. 36(6H, m), 7. 46-7. 48(2H, m), 7. 51-7. 63C2H, m). 
EI-MS;m/z:394(M + ). 

7tm&m (C 24 H3 4 N 4 0 -SHCI -1.5H 2 0 t LT) : 
tt-JHB : C, 54. 29 ;H, 7. 59 ;N, 10.55. 
mm : C, 54.03;H, 7. 77 ;N, 10.45. 

[«W3] (S)-l-*t7i-;b77-M-(2-t7 h-f;lO-2-(3- 7^ / T'p 

(A) (S)-l-(N-tert-7* h + y*M-^;h ; &7i-^77-^)-4-(2- t7K^) 
-2-(3-N-tert-7* h + y*;^'-;l/7 ; 7 7°n h°;l/) hX7i?V 

M$J70(E) Tff&ftfcCSM-CN-tert-:/ h*v/#;l/#.=.;l'* ; &7 x^^75- 
;l/)-2-(3-N-tert-7 h**>*;U#-^T ^ y 7°n t°;U) hXr^> (150mg , 0. 
297mmol ) , 2-^7 l>x| (57mg> 0. 331mmol ) % W 5M 7 7°n bf;Uxf-;l/T S 
> (0.5ml ) **g<t^f-U> (10ml) KftfrU 0 °C iC T N, N- 1* X (2- **7-3 
- ^ + -9-7" 'J ->-;l/) *X7^ >S7n7^ K (102mg „ 0.401mmol ) £Jn^, ^ 
jfiKT26B#HJ*#Lfc 0 (60ml) ZMUtz^ 1 ^^KtK 

(50ml) „ fmmt^Mi- h U 7A7|cM (50ml) , fiffil#t£zk (50ml) {IT 
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M«y^W7A^D7 ^'77^ - (iftyf^-lfxfiW 3: 
1 -2:1 s v/v ) IITIIU fcfe7t;b7 7 XHT«^ (142mg , 72. 
6% ) *f*'fc 0 

^H-NMR(CDgOD) 8 : 1. 2-1. 5(20H, m), 1. 5-1. 8C2H, m), 1. 8-2. 0(2H, m), 2. 5-3. 5(8H, m), 
3. 5-3. 8(1H, m), 4. 1-4. 8(3H, m), 7. 0-7. 4(5H. m), 7. 4-7. 5(1H, m), 7. 5-7. 6(2H, m), 7. 
9-8.0(4H,m). 

(B) (S)-l-** 7x-^7 7-H-(H7 h^;U)-2-(3- 7;;7°nt» 

(A) T'#bti^:(S)-l-(N-tert-y h * -> # ;l/*.r.;l/** 7 x x;U7 5 ^;U)-4- 
(2-^7 h^)0-2-(3-N-tert- 7' h * •> ;l/#~;U7 ^ J 7°n b°;U) h°^7-^> 
(142mg . 0.216mmol ) £3.6 (10ml) Ki§fr U g^ic 

fe7t^7 7XiLtIM^ ! l (105mg , 91. 5% ) ^HiSi ltHfc„ 
^-NMRCDgO) 5:1. 05-1. 61 (4H, m), 2. 00-2. 20C2H, in), 2. 62-2. 72C3H, m), 2. 85-3. 56 
(6H, m), 4. 06-4. 58(3H, m), 7. 03-7. 42(6H, m), 7. 55(2H, m), 7. 82C1H, s), 7. 88-7. 94(3H, 
m). 

El-MS;m/z:458(M + ). 

[M#J74] (S)-l-*t7x-;l/77-;M-((2- ±7=f-)V) t T )VT i J ii )VX 
-;^)-2-(3- 7;;7°nh 0 ;l/) t°-^ v> > 

(A) (S)-l-(N-tert--/ h + y^;^-^^7x-;b7 5 - ;U)-4-((2-^ 7f;b) 
^ i-)V7 I J 77;l/^'^.;U)-2-(3-N-tert-7" h * ->#;l/^;U7 ~ /7°u t°;b) t° 
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2-t7f;l'ft| (HOmg > 0. 591mmol ) , RV HJ xf^y 5 > (0. 20mU 1. 
43mmol) £h;Ux> (5ml ) KjgfrU i>7 x-;l/*X* 'J JVT S> K (0. 16mU 0. 
742mmol ) £inx.T90 o C-<?2 MWUfco S£il^fii:Ml/:|s «W0 
(E) T'f#£>tlfc(S)-l-(N-tert-7* h + ■> * * 7 x i;l/7 7 - A)-2-(3 
-N-tert-7" h*->#;U=t*-^7 S 7 7n t?;b) t°^7i?> (244mg „ 0. 483mmol ) 
*tt[^f-U> (5ml ) fC»UTjnx./c 0 Sfii:T15.5^H«^-LA:», 
MEE«U ;U (100ml ) £1 &£*x>»#*«K£ELfco 

WM^W^7jc^ HJ ^AtK'M (80ml) , tSfD&i&Tk (80ml) iCT-»U 

•>'J^W7A?07 h^77^ - (ig>ft> 7^U>-«i^;U, 1:1 s v/v ) 
ICTSiU |fe7*^7 7 XiUiIM (199mg , 59.9% ) £#fc„ L H 
-NMR(CDC1 3 -CD 3 0D, 1 : 1, v/v) (5 : 1. 41-1. 53C21H, m), 1. 63C1H. m), 1. 92(2H, m), 2. 62 
-2. 83C3H, m), 2. 88-3. 03(3H, m), 3. 19C1H, m), 3. 32(1H, m), 3. 92-4. 02C2H, m), 4. 26-4. 
42(2H, m), 4. 50C1H, d, J=25. 5Hz), 4. 56(1H, d, J=25. 5Hz), 7. 20-7. 22(3H, m), 7. 25-7. 
32C2H, m), 7. 42-7. 48C3H, m), 7. 72(1H, s), 7. 79-7. 82C3H, m). 

(B) (SH-t^7iX;b77-iH-((2- i~ 7 J- Jl) / i~Jl7 i J 77 ;U 
2-(3- 7 ; y 7 p n t°;U) t°^5 > 

(A) T?#t»nfc(S)-l-(N-tert-^ h + ->7j;U^ji;l/^^7 xx;U77-;U)-4- 
((2- t7f;l/) y $ 7 ^;b^-;l^)-2-(3-N-tert-7* h *->77^*'x;U7 $ 

y 7°o h°;U) t°^7 i> > (199mg > 0. 289mmol ) £3. 6 &5©£SM 9 J - 

(20ml ) }C»U g^T3 WS^l^c, M^MMiL^ x*y- 
;U*ffl^T***-a:fco ^&nfcaf%*yxf;H-f^ (5ml ) , ^xf;bx- 
r;U-x^y-;l/ (10:U v/v > 5ml ) ^ M||xf jl/-i^y-il/ Q0:h v 
/v . 5ml ) *^TS»^P7h^77^- (CAPCELL PAK C18 

, / *y-;U-0.02*J5gig@£, 1:1 > v/v ) KTfflfMLfco *fcigfrU 
i|i;J:f)afe7^7r^i LTgglft^ (118mg , 72. 8% ) LT 
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^-NMRCDgO) 5 : 1. 35-1. 39C4H, m), 2. 01-2. 12C2H, m), 2. 62-2.-67C4H, m), 2. 80 (2H, m), 
3. 19C2H, id), 3. 67C2H, m), 4. 16C1H, brs), 4. 29-4. 40C3H, m), 7. 13-7. 17C3H, m), 7. 20- 
7. 28(2H, m), 7. 32C1H, m), 7. 41 (2H, m), 7. 62C1H, s), 7. 76(3H, m). 
FAB-MS ;m/z: 488 (MH + ). 

mnmib] (S)-4-^U y;H-(D-t^7x-^7 7-^)-2-(2- 7i*fM 

(A) N-o^M + i/*;^-^*^?!^^??-^- ^>v?;u^ij->> 

N-Oi?;l't+->*W-;H ; t7 i -^77-> (1.57g „ 5mmol ) „ N-^> 
v>;l/^'J ->> x.j-)\sx.^7-)\s (1.12ml, 6mmol ) x HOBt (810mg » 6mmol ) , R 
O- h U xf;l/7 i > (0. 7ml > 5mmol ) £t£fl^ f- U > (20ml) fr*g#? U zk&T 
TSCD- HC1 (1. 15g , 6mmol ) £fln;U ^S{CT20Bf mMW btz 0 £J£$£M-^ 
f^T^U 1096 fifDJ&»*#* h 'JfAm 

ft*i"J*W7A?D7 h^77-( - (^notw^-/^/-;K 100:1 „ 
v/v ) CTflSL, SHft^til (2.23g > 91% ) £*§fc 0 
^-NMRCCDgOD) 6 : 1. 1-1. 2(3H, m), 1. 9-2. 0(2H, m), 2. 55-2. 75(2H, m), 3. 7-4. 8(7H, 
m),5. 05-5.15C2H, m), 7. 1-7. 4C15H, m). 

(B) (S)-K>yW-(2-7x*fW h°^v^>-2,5- S?*> 

(A) T?#bn/cN-^>^;u^ + ->77;i/^'-;L'* ; e7 x-;U75-;i/-N- 

xf/HXr;!' (2.227g, 4. 56mmol) , 5%'*? 'JQ J*&t& (550mg ) „ 
3-9 J-)\s (70ml) £?!£U 7Kif3?fflMT (1 %BD ^ S^T3 ««#Ltc 0 
&h>tiizmftto*Wm (1ml ) ^ (175ml ) KS^U 3 

7^- (^d*;^-^;-;K 100:2 . v/v ) fcTfflNRU BMft&fa (0. 
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84g > 60% ) *mz 0 

^H-NMR(CDgOD) S : 1. 8-2. 3(2H, m), 2. 4-2. 75C2H, m), 3. 8-4. 8C5H, m), 7. 05-7. 4C10H, 
m). 

(C) (S)-l-O v?;U-4-(D-N-tert- "f h * i/ ti frX-fr** 7 x -;U7 7 ■=■;!/)- 

3-(2- 7x^;i') tr^5y> 

(B) T#^fc(SH-'<>v?JH-(2-7x^fJl/) t°^7^>-2,5- S>*> (0. 
84g „ 2.72mmol) idTHF (30ml) £iffl>U &£Ps T to* >SK^TT7jc^b U f- 7 
A7;K--)A (0.52g^ 13.7mmol) Z'J?M.^tiUx.tz 0 g^Tl8ffl«#L7^ 
S««^L, 7k (0.5ml ) , 15% h U 7A 7 |cM (0.5ml ) . 7 J< (1. 

5mi ) ^iwx.fci> ufc 0 s«£-t?^ h*^^Taau 

•> U ijffrii^J*? pv h ^77 -f - pn*;l/A-y * J -;K 100:8 ^ v/ 
v ) KXttmLIZo 

ft6ftfc(S)-K>y;H-(2-7**fW tf^5i>> (277mg ) iD-N-tert 
- 7 , K'>*W-W : e7i-^77-> (359mg „ 1. 29mmol) „ HOBt (174mg 
N 1. 29mmol) „ hUif;l/7; > (0.138ml > 0. 99mmol) ^Wctt-V's (20ml) 
KjgJBU 7]<^TWSCD. HQ (247mg . 1. 29mmol) £Jn;U ^ST20^«^L^ o 

7^7A?nv h^77«( - (^nW-^7-;K 100:2 „ v/v ) KTff 
ftU MflS^tt (540rag „ 36% ) *#fc 0 

^-NMRCCDgOD) 5 : 1. 46C9H, s), 1. 7-3. 6C16H. m), 4. 2-4. 6(2H, m), 7. 05-7. 35Q5H, m). 

(D) (S)-4-(N-tert-7* h*5/*;U*-;U^y ->;P)-l-(D-N-tert-y h *->#;U#.=. 
M ; e7x-;i'7 7-^H-(2- 7x^fW t c ^^^> 

(S)-l-< > v?;U-4-D-N-tert-7* h * ■>* ;l/#.=.;l/#* 7 x -7UT 7 — 7b-3-(2- 
7x^W h°^7^> (540mg > 0. 997mmol ) „ 5 i? 7 A - ft$ (125mg 

) s (30mi) tK^h^t (i ^ffi) , M^-eimmmw 
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L/Co «tt*J**U *»**£ES*LT> (S)-l-(D-N-tert-7* h + 
t^7x-^7 7-^H-(2- 7x*W) tf^7S?> (0.45g , Sill) *ftfc„ 
# e»nfc (S)-l-(D-N-tert-y h * ■> * ;l> # - ;U # * 7 x -;U7 5 -;U)-2-(2- 
7**f-;U) tX7i?> (259mg . 0.54ramol) N N-tert- 7* h * vJjJltf-Jiy >J 
->> (120mg ^ 0. 68mmol) N HOBt (lOOmg N 0.74mmol) „ Rtf K U xf^y S > (0. 
079ml , 0.57mmol) »H> (10ml) fcigfl¥U zk&TWSCD- HC1 (142mg 
, 0.74mmol) *ftI>Ltetft, gST'20Mj»^Lfc o £«£M^^T«U 
10% ?^>$?7.kM, lfi«ft h U -7AtK^, !&5ftIft*6*©Jei:ft*Ls 

i»y'JAW7A^D7h/77^- (^dd*;^-^;-;K 100: 
1 , v/v ) mmit&to (296mg s 85% ) £#fc 0 

^H-NMR(CDgOD) <5 :1. 3-2. 0C22IU m),2. 2-4. 8G4H, m).7. 1-7. 35C10H , m). 

(E) (S)-4-/ |J ->;H-(D-*t 7 x - ;i^7 7 - ;b)-2-(2- 7x*f-;u) tf^5i>> 

(S)-4-(N-tert-7> + ->77;l/^-^^U i/;U)-l-(D-N-tert-7* h * *> 
*t7x-;l/7 7-;l'H-(2- 7x^fil/) 1*^5 5>> (296mg , 0.486mmol ) \z 
4.4 mfflSm*9 J-)vmi (5ml ) fcjn*., giST'3 B?IHH!HiLfco M£MJ£ 
D7^77<- (0. 02&3£ig8fcK&#- / * / -;K 
1:1 s v/v ) i:t«> 3l*!rte»U $£ft£tt (157mg , 67% ) 

^-NMRCDgO) 6 : 1. 6-2. 05(4H, m), 2. 25-4. 6C14H. n), 7. 05-7. 35C10H, m). 
FAB-MS ;m/z: 409 (MH + ). 
jmfrffi (C 24 H 32 N 4 0 2 -2HC1 -2H 2 0 t LT) : 
tMEffi : C, 55. 70 ;H, 7. 34 ;N, 0.83. 
: C, 55. 38 ;H, 7. 39;N, 0- 72. 



[«#'J76] (S)-4-(3- 7 ; / 7°p h 0 ^" — ;U)-1-(D- **7x-;l/77-W- 
2-C2- 7x*f-;lO t°^^^> 
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(A) (S)-4-(N-tert-7* h * •> # ;U*'^;b- 0- T5-;U)-l-(D-N-tert-7* h *->?7 

M$J75(D) Tt#^n/cCS)-l-(D-N-tert-7* b * ■> fiJl^-Jlt^y x.-JlT? 
-;b)-2-(2- 7iWil') h°^5> 5 > (113mg . 0.25mmol) tN-tert- 7"> + ->7J 
0- 77-> (71mg, 0. 38mmol) , HOBt (51mg, 0. 38mmol) , J&XJ- MJ 
xf;l.7; > (0.052ml , 0. 37mmol) ^M/f b> (10ml) i:^»U 
WSCD- HC1 (73mg, 0. 38mmol) £iD/U ^T20B$W^L/c o £t£jft£#i&xf- 
^-C«L> 10% * x >lfe!kig*U t&ft^K*5S^- h 'J ^A7]c«> t&?P£S#© 
JiK^U h f£M«*U ««EE^* 

LTff 6 hfcjlllttft* '> "J * y ^* 7 A ^ D 7 - (?DD*M-> 

-;K 100:1 , v/v ) dTfjfSUU M>fb£fef (136mg , 87% ) £l#/c 0 h 
-NMR(CDgOD) S : 1. 3-1. 95 C22H, m), 2. 15-4. 7(16H, m), 7. 1-7. 3O0H, m). 

(B) (S)-4-(3- 7;;7'oW-W-HD- *t7 i -il'77-W-2-(2- 7x* 

(A) Tl§fc>ftrt:(S)-4-(N-tert-7* Y 0- T 5 -;U)-L-1-(D-N 

-tert- 7'h + ->*/l/^-;l/* ; &7xx;l'77-W-2-(2- 7x*f;l/) tM5i> 
> (136mg , 0.218mmol ) IC4. 4 SStMt* * y - (5ml ) £JJU;i. gfiT 

& (87mg, 81% ) *-igKigi LT#fc 0 

^-NMRCDgO) 5 : 1. 55-2. 2C4H. m), 2. 2-4. 6(16H, m), 7. 05-7. 35C10H, m). 
FAB-MS ;m/z: 423 (MH + ). 

TC^W (C 25 H 34 N 4 0 2 -2HC1 '2H 2 0 t IT) : 
H-Effi : C, 56.49 ;H. 7.59; N, 0. 54. 

: C, 56. 63;H, 7. 65;N,0.52. 
[«77] l,4-h"x( *t7x-^77-^)-H 7''Jy^7;7) ^+*t 
Kn-lH-l,4-S>7-tffcf> 
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(A) N N N-xf u > t*x(p- hii'xyxwyy; K) 

xf|/>i*7; > (4.55mU 68mmol) „ h'Jxf^T; > (20.9ml, 150mmol ) „ 
fifty f-U> (300ml ) £i££U *&T\ fiftp— Hl/x>x;u*x;i/ (27. 2g 
„ 142mmol ) gfiT20Bf L/c D ElSJft*«JET»tt U *#<ift/c 

Wfe&ZWSL*-* )^ ^nn*iK U &Bft£ft (20. 2g „ 81X ) * 

lH-NMR(DMS0-d6) 5 :2. 38C6H, s), 2. 65-2. 7(4H, m), 7. 38(4H, d, J=8. 3Hz), 7. 60 (4H, 
d, J=8.3Hz) 

(B) 1,4 — t"x(p— h;Ux>x;U*r.;U) 'W Ku*->-lH-l, 
4 — S?7H? t°> 

(A) Tft&ftfcN „ N '- xf U>t"X(p- hVx>xM>7; K) (11.04g, 
30mmol) £x^y-;U (750ml ) KlEz., 1 BfHfln^&fELfco iK^T 150ml ©x 
^y-;H:SfrLfc7-hyfAxf7-h (5.31g s 78mmol) *15#HfrttTiKT 
U MfC2 BfF^Pm«L/Co ftfcfc^ x.*? J-h (150ml ) Lfck3-i>7 
DA-2- 7p^V-;U (7.83g > 0.036mol) £2 BSRSfrtfTflSTU Hi^OTOSD 

Hft^tJ (4.95g > 39% ) *%&m&t Uftfc, 

^-NMRCCDClg) 5 :2. 44(6H, s), 3. 15-3. 25(3H, m), 3. 4-3. 55(4H, m), 3. 64(2H, dd, J= 
5. 4, 15. 1Hz), 4. 2C1H, m), 7. 33(4H, d, J=8Hz), 7. 66C4H, d, J=8Hz). 
FAB-MS ;m/z: 425 (MH + ). 

(C) 6-7 -fe KD-lH-l,4--^7^h 0 > 

(B) T?#t>n/cl,4-h"x(p- h;ux>x;u*x;i/) ^+f-t Ko-6- >W Ko + 
v/-lH-l,4-^7^h°> (5g, 11.8mmol) (1. 11ml, 11.8ramol) £25 

% m^mmmmmm (75mD kjpx.. mmx^mmm^ 0 m^y*;-^ 

(4.44g ) Ztox., 60°CT6 B$Hinfft*#&> S&CSfiTRftUffLfc, S« 
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^iETIIU n^ntzUm^^-^ J -;UT»U %Mit&fo (3. 29g „ 87 
% ) £Mfe@#<t U#/;o 

^-NMRCDgO) d :2. 18(3H, s). 3. 5-3. 85C8H, a). 5. 8C1H, n). 
FAB-MS ;m/z:l 59 (MH + ). 

(D) l,4-ti'x(N-tert-7' x-;UT^^;U)-6-^^ Kn + v 
^s + lft: Kn-lH-l,4-yT-i?'t°> 

(l.Og^ 3. 12mmol) ^tK (50ml) KflU;l x 20B#tti&ML/c o ££R&£S£ET11 

6->W Kp + '>^tt Kn-lH-l,4-^7^t°> (714mg ) £|# 

?#btirc6-'W Ko*v"\*-9-t Kn-lH-l,4-^T-b't°> ~&fcfrmm%. 
(lOOmg ) tN-tert- 7'^ + ->*;^;-;l'*t7ix;b77-> (201mg N 0. 
72mmol) , HOBt (97mg> 0. 72mmol) > RXf h U xf ;1/T 5 > (0. 28ml N 2mmol ) £ N 
Mt*1-\;y (8ml ) &£>'DMF (4ml ) fC|§8?U tK^TWSCD' HC1 (138mg . 0. 
72mmol) £fln*, M^20OTl#Lrc o £«£Wx^T«U fi&fD^S 
h U 7A?J<M, »^7K0ll||{c^L. ^7KM^ h 'J^«L 

07^77^- (?nn^i^-^;-;K 100:3 , v/v ) KTfitSIU gjg 
ft-fr^ (102mg . 37% ) £*#rc D 

^H-NMR(CDClg) 6 : 1. 35-1. 508H, m), 1. 7-2. 1(4H, m), 2. 5-2. 9(4H, m), 3. 0-4. 9(9H, 
m),5. 2-5.5(2H,m),7. 1-7. 35C10H, m). 
FAB-MS ;m/z: 639 (MH+). 

(E) 6-7v>K-l,4- t"X(N-tert-7* b + v^/I^-r.^^ 7 i. - frT v - )l) 
Kp-lH-l,4-yT-^h°> 

(D) T#£ft/cl,4-t:X(N-tert-7* h + 77 Jl^-jl^ ^ y x -)VT 5 -7l/)- 
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6- Kn + i/^+^t Ka-lH-l,4-^7-tf fcf > (lOOmg „ 0. 156mmol ) „ W 
h iJxf^T; > (0.13ml, 0. 932mmol ) U > (9ml ) irflnx., »T 

^^^>x;U*-;U (0.072ml , 0. 93mmol) £$TU gifiT5 B#HJf#Lfc 0 

LTl,4-t"x(N-tert-7* b *v/*;U#— ;u#*7 i-;U7^-;U)-6-( J 9 yx)l< 
<\*Vt Kn-lH-l,4-S>7-t*t?>*:Wfco 
#6*ifcl.4-t*x(N-tert-y h*->*;U*-^**7x-;U7 7-;U)-6-( ^ * 
*•» ^+-9-t Kn-lH-l,4-i>7-tffcr>K7-:Mfc:*- h U 7 a ClOlmg 
, 1.55mmol) „ DMF (5ml ) „ 7j< (0.5ml ) £fln*., 120 °CT5. 5 B#P^[Jf\» 
Ltz 0 £fctt*«EET**ftft, Mfe*ftHif-^#^L^ 7k, 

ft4'>'J*W7i?D7 ^77^ - (?pnWA-^;-;K 100:1 , 
v/v ) i:t|IU Sll^tl (80mg, 77% ) £#/c 0 

^H-NMR(CDClg) <5 : 1. 35-1. 5C18H, m), 1. 7-2. K4H, m), 2. 5-2. 85(4H, m), 3. 0-4. 7C9H. 
n),5. 15-5. 4C2H, m),7. 11-7. 35C10H, m). 

(F) 1, 4- K'X (N-tert-7* h * i/ ii ;U * 7 x -;U7 7 -;U)-6-(N-tert-7* h 

+ S/*;l/iK-;l/riJ i/j]/T I J ) ^ + *fc K n-lH-1, 4-i?74f t° > 

(E) TW&tlfc6-7S> K-1,4- t:X(N-tert-7* h+y*W;-Mt7x-^7 
7^7U) ^\*-9-t Ka-lH-l,4-v?7-t?tr> (80mg, 0. 12mmol) „ 5I^°7-^Ar| 
(37mg) , (9ml ) *«£U **£1B&T (1 ^EE) , giBT18B£lffl 

iw^Lfco MMzmsb, mm^mm^bx, 6-7^-1,4- tfx(N-tert-yh 

+ ->*;b*'-Wt7x-^77-^) 'S+lJ-h KP-lH-l,4-^7-tflf >*Wfco 
?#btl/c6-7 ^ y -1,4- t:'X(N-tert-7' h + i/^^^'-^^* 7 x^;b7^-;b) 
^ + -9-t Kn-lH-l,4-^7-tft: 0 >iN-^>^;U^ + ->^;I/^^;U^y •> > (31mg 
) i:M>fl/> (10ml) , HOBt (24mg) „ h >ji^;U7~ > (0.040ml ) 
£#Dx.> &t^T-3k&TWSCD- HC1 (34mg) £im;?.fc„ gfit*20B# MMW btz&, R 
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mfrmm-t- v y ^t^iiito «*jw*at*u, ««ee^*lt 

-;K 100:3 . v/v ) CTML, mmit&i&B (83mg, 87% ) £*#/c 0 
^-NMRCCDClg) (5 : 1. 4-1. 5C27H, m), 1. 8-2. 4(4H, m), 2. 6-2. 85C4H, m), 3. 0-4. 7(11H, 
in), 5. 1-5.6C2H, m), 7. 1-7. 8C10H, m). 

(G) 1,4-fxC **7x^;b77-W-H /'Jy^T;;) ^*U-fc Kp-1H- 
1,4- ^7-e't 0 > 

(F) -Ct#£ft/cl,4-t;X(N-tert-7* h * -> # * 7 i^ibj?-^) 

-6-(N-tert-7' h * •> t) Jltf-Jl? V i/)lT i J ) s\*?t K n -1H-1, 4- : J 7 -t? tf 
> (83mg, 0.104mmol ) , 4 &5££8*:**1J- (5ml ) g^TT2 

(54m g> 86% ) *Emk%.t Ufc 

^-NMRCDgO) <5 : 1. 75-2. 2(4H, m), 2. 45-2. 75(4H, ra), 2. 75-3. 9(11H, m), 4. 15-4. 35C2H, 
m),7. 0-7.25C10H, m). 
FAB-MS ;m/z: 495 (MH + ). 

TcmfttiT (C 27 H 3g N 6 O g -3HCl .2.75H 2 0iLT) : 
ff-*tit : C.49. 62;H, 7. 17;N, 2.86. 
: C 49. 55;H,7. 11 ;N, 2. 60. 

immmW] l-((S)-2- TU-i- 7i^*7'f^)-3-(3- 7; y 7nb°;l0-5- 
(2- ^7f-;M f-AO-1,3,5- h 'J 7 if p^7°^ >-2,4- ; J*> 

(A) N-O > ! ;l'^ + ->^;L'^— ;u*^7 x — ;l/75- > /. f-;bxxf-;u 

(10ml) £-10 — 20°C{c^±pu (y ^ , mtl-*- 
)V (2.43mK 33.5mmol) £5 ^tlTLt 0 I^T10£«M, N-^>^;^ 
+ y*W:-Wt7i-^77-> (3.00g. 9.57mmol) [^jg 
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J - Jij&zi '^f^-r )V \zx&m £ it /Co # b^afciSi i:i?xf - f 
7i^D;iT^»£)i.£U M^asiILt, ^ffeittiiLTglt^ 
% (3.26g . Jgift) £*§*io 

^H-NMR(CDClg) 5 : 1. 90-2. 08C1H, m), 2. 08-2. 25C1H, in), 2. 58-2. 75(2H, m), 3. 7K3H, 
s), 4. 37-4. 48QH, m), 5. 12C2H, s), 5. 34(1H, brd, J=7. 8Hz), 7. 10-7. 45C10H, m). 

(B) N-O y;b^ + ->^;i/*'-;u^t 7 x-;i/7^^-i--;b 

■r;l> (2.09g , 6.38mmol) £WUx> (30ml) ic*gj$?U &ft£»ffiM, 
-f7^X-7t h >^irT-50°C{C^±PL, 1.0M7klt{fcvM 7 7>^7;Kx^A 
--n + ^>« (12.8ml, 12.8mmol) ZIOfrmfrVTmT btz 0 l^fiT-3 

i mMim^mm^tn^ is^t#gL, w^i, 7WB*ft»x 

77^- (^on« KTfiNKU i6MftcLTi»« (1. 12g . 59. 
0% ) *»fc„ 

^-NHRCCDClg) 5 : 1. 85-2. 05C1H, m), 2. 15-2. 35(1H, in), 2. 55-2. 80C2H, m), 4. 25-4. 
39C1H, m), 5. 13C2H, s), 5. 28-5. 42C1H, m), 7. 08-7. 45C10H, m), 9. 55C1H. s). 

(C) N-tert- 7' h * ->#7U*'-7U-N'-(2- t7f/Mf;l') xf i/>-^7; > 
N-tert- rh*i/*;^i;l/xfu>i>7S> (0. 50g > 3. 12mmol) £y?y- 

71/ (20ml) KmmU «T2-^- 7 ^7UT7l/:r t K (584. 9mg . 3. 74mmol) £Jmt* 
» (0.89ml, 15.6mmol) «TL/c 0 S/7 y **-fkH ? h 'J * A 

(235. 3mg „ 3.74mmol) ^^»o'o?jpk. n ^iatlC^WM, £i&T3 TOW 

u/c 0 g*s*«BE$*gL mmK&m&m&%i-h*)oj**mfcztox.. ?a 
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^nnt^A-^;-;K 30:1. v/v ) i:t|SU iffeMfttUlM 
^ (899. 9mg > 96. Q% ) £*§fc 0 

^-NMRCCDClg) (5 :1. 44C9H, s), 1. 58-1. 72(2H, m), 2. 72-2. 81 (1H, m), 3. 18-3. 28(2H, 
m), 3. 95(2H, s), 4. 96(1H, brs), 7. 40-7. 52(3H, m), 7. 78-7. 86(4H, m). 



(D) N-((S)-2-N' *- ; J)llr*i/ii )l-£-)VT I J -4- 7x-;b/f it)-N'-(2 

(C) Tl#btifcN-tert- 7* h * -> 77;l/*"-;b-N '-(2-t 7f ;M f xf^ 
i?Ti> (0.56g . 1.86mmol) ^mt/^Vy (20ml) K*#U *ftTHJ7;b 

7fp» domi) «ru m^rzQ^mmwbt^ mmtmmoum^m&m^ 

Wl, bJlX-yRVJ $ J -;bJ:<95£*U N-(2- ^7^;M^;U) xfl/>^7; 
h 'J 7;u^-p»^i LT|#/c 0 
?#£ft£N-(2- *7f-;M?-;l>) x^-L/>i?7=> MJ7il/toiiM^(B) 
T#<itifcN-^>^;u^- + ->^;l/*'-^^ ; e7 i-;UT7-^--;b (665. 2mg N 
2.24mmol) *>*y-;U (40ml) K»«¥U 7j<#T\ •> 7 / 7jc*frffcl2 9^-7- h U 7 
A (140. 6mg , 2. 24mmol) ^^M^ojDx., |i^T2 Bf TOf^. ^ST~Hft» 

n^;bAfiai> &fa&&Jkmfr®, m*mwti- h 'J7ac«u m^«e 

p*;l/A-> 20:1 — 10:1. v/v) iCTMU M fei^i Itil 

fl^^l (0. 38g . 42. 3% ) £*#/c 0 

^H-NMR(CDClg) 5 :1. 58-1. 80(2H, m), 2. 40-3. OOdOH, m), 3. 55-3. 85C1H, m), 3. 88C2H, 
s), 4. 95-5. 20(2H, in), 5. 36C1H, brd, J=7. 3Hz), 7. 00-7. 52Q3H, m), 7. 65-7. 85(4H, m). 

EI-MS;m/z:481(M+),482(MH + ). 
FAB-MS ;m/z: 482 (M++2). 

(E) l-((S)-2-(N-^>^^>T^->77^*'-;U7 ~ ;)-4-7xx;l / 7>^)-5-(2- 
:J-7^;M f-;l/)-l,3, 5- h U Tif •> ? n-\7°^ >-2, 4- 
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(C) -cft&ftfcN-tert- 7' Ky*;^-;H'-(2- t?f;Mf;b) ifb> 
S?7 5 > (25. 9mg. 0. 054ramol ) £ + ->P> (1ml ) «fi?U ^xf^fvn 
*- h (8.7mg , 0.054mmol ) fcjn*. 5 TOMML/c 0 7§«£Mi£ 

30:K v/v ) KTflfliU Mfefa^i Lt»^i (10.5mg, 35. 
5% ) *»fc 0 

^H-NMR(CDClg) 5 : 1. 58-1. 82C2H, m), 2. 55-2. 66(1H, m), 2. 66-2. 77C1H, m), 2. 96C1H, 
dd, J=14. 2, 4. 4Hz), 3. 06-3. 27(3H, m), 3. 27-3. 40C1H, m), 3. 68-3. 90(2H, m), 4. 57C1H, 
d, J=15. 1Hz), 4. 76C1H, d, J=15. 1Hz), 5. 00-5. 15C3H. m), 6. 92C1H, s), 7. 05-7. 45(1 1H, 
m), 7. 45-7. 55C2H, m), 7. 67C1H, s), 7. 78-7. 87(3H, m). 
EI-MS;m/z:550(M + ). 
FAB-MS ;n/z: 551 (MB + ). 

(F) 3-(N- '<>v?;i/t + > >*M-Ji'7;;H-7 5 DAy-^ 

3-7 iS-l- Zfay<y-Jl (3. OOg > 39. 9mmol) **nn#;UA (100ml ) Cjg 
#U ?J<#Th UiW; > (6. 13mU 43. 9mmol) £7jSTl^ 0 
5>;M-*i> ;l/ (6.37ml. 39. 9mmol) £4^ft-3ol0#Hfr "CififT U ^ 

"CI. 5 gS"e30#H8l#Lfco £j£«£l MkS? 

Tft8^ MffiTf£lSLT> fifett** LT«flW&&« (8. 07g , 96.6% ) *Wfc 0 
it* : 39. 0-42. 0°C. 

^H-NMR(CDClg) 6 : 1. 63-1. 75(2H, m), 2. 57C1H, brs), 3. 28-3. 40(2H, m), 3. 60-3. 72C2H, 
m), 5. 04C1H, brs), 5. 1K2H, s), 7. 27-7. 42(5H, m). 

(G) N-^>S?;l/**'>*;U>J5— ;l/-3- 3-K-l- 7°nt°;l/7; > 

(F) Tt#t>n/c3-(N- <>^W + '>AM:-;l/7; /)-l-7n^V-;U (3. 
94g . 18.8mmol) *<yVy (120ml ) KjgjffU f l^V-Jl (3. 20g , 47. 
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lmraol) Stfh'j7i-^*X7-f> (12. 35gs 47. lmmol) -£#[]x., ft^icj;-?* 
(9.56g , 37.76mmol ) £iflJ;iT\ Hftjt#L/c 0 EiEft*ftB*xf-;l/fcT 

feift#$£UT^gft£$ (4. 58g s 76.2% ) £fffc 0 

^-NMRCCDClg) 5:1. 92-2. 07(2H, m), 3. 19C2H, t, J=6. 8Hz), 3. 23-3. 32(2H, m), 4. 90 
C1H, brs), 5. 09C2H, s), 7. 29-7. 4K5H, m). 

(H) l-((S)-2-(N-^>^;l't+y*;l'^-;l'7; y)-4-7x^-;U7'f-;U)-3-(3-(N 
-KyiDUt^i'ijjitf-JlT i J ) 7p h°;U)-5-(2- ^- 7 3, 5- h 

U Tif 0^7°* >-2,4- 

(E) Ti#bti/cl-((S)-2-(N-0> ; ;l/^ + ->7j;l/^-;U7 ^ ;)-4-7i-;l/7f 
;U)-5-(2- t7f;l/>f;l/)-l,3,5- h UTif->^n^\7^>-2,4- (61. 9mgs 

0. llraraol) £DMF (3ml ) £*J*U *&T\ 60% mzkKfc* HJ 7 A (4. 9mg 
, 0.12mmol) ^flOx., #HJt}$^ 3i&T20#H»#Lfco SM^S 

EWJcfcU (G) Tft&ftfcN-^>S>d/**S'#;U#.=.;U-3- 3-K-l- T'ntVl/j 
5 > (39.5mg, 0. 12mmol) ©DMF (1ml ) ^«TU MT'l BfM#i, g 

30:K v/v ) KTfifSU MfftttlHTSiMft (65. 2mg, 78.2% ) 

^-NMRCCDClg) S : 1. 18-1. 30(2H, m), 1. 65-1. 90(4H. m), 2. 55-2. 75(2H, m), 2. 95-3. 
50C5H, m), 3. 65-3. 80C3H. m), 3. 80-3. 95C1H, m), 4. 57(1H, d, J=14. 7Hz). 4. 73C1H, d, J 
=14. 7Hz), 5. 00-5. 27 (4H, m), 5. 27-5. 34(2H, m), 7. 05-7. 55C17H, m), 7. 67C1H, s), 7. 77 
-7.90(4H, m). 
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(I) l-((S)-2- 7;A4- 7 x-^/f ^H-(3-.7 ; ; t°;b)-5-(2- ±y=f- 
;M f-;l/)-l,3,5- h 'J 7 if d^7°* >-2.4- 

(H) T#^nfcl-((SH-(N-^>vJ^t+y*;^'-;b7 i / )-4-7 x -;U7f- 
;u)-3-(3-(N-^>> ? ;u^+->^;b*'-;i/7 $ y) 7°n t°;i/)-5-(2- *7f-;Mf-;u) 
-l, 3, 5-h 'J 7 if n^7°* >-2,4- (65. 2mg^ 0. 088mmol ) £y^y- 

;U (3ml ) KjgjffU 10% ^°7^AkI (15. Omg) £!KS8<*ii\ ^KmM- 1 9 
(1ml ) £ftJ;U #Stgll&T (1 &£E) x £*&T-BfeSI#Lfco 

«Ht6»-y^y-^ (3ml ) fcj&n*.. #tf^>tf>&tfi>xf-;Ux-r;UKT# 

7^7 7^ilTSIM (34.2m g, 71.2%) LT#fc„ 
^-NMRCCDClg-CDgOD, 1:1, v/'v) <5 : 1. 22-1. 40(2H, m), 1. 88-2. 30(4H, m), 2. 68-3. 10 
(5H, m), 3. 25-3. 88(8H, m), 6. 97-7. 10QH, m), 7. 10-7. 40C8H, m), 7. 42-7. 57(1H, m), 7. 
77-7.90(2H, m). 
EI-MS;m/z:473(M + ). 
FAB-MS ;m/z: 474 (MH + ). 
HR-FAB-MS(C 2g H 35 N 5 0 2 i: LT);m/z: 

ff-Hfil : 474. 2869. 

mm : 474. 2878. 
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»*25. 50mg/kg^^mi0g * fc (J gjRO. lml ttt £ J; o fl&ltOTWT 
[«#J80] ^»JH*JWtt«MIB»c*ff*^Sft* 

^MSttiMi LTPAM1001 **£i&fl L£ 0 Ltlil/**7n+t 

•tDSll^Lfco ; a 5-t>h>7*u7 (MHB , Difco ) fcjfll^ Ml 

Jtlil xl0 6 CFU/mli L/Co H0»£*ft^W£»ll#fl«l3SU 18Sff^fl^T0 
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1 00 
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IfftSIIIi LTPAM1020 **£j*/BL/c 0 KIliUlil/**7D + fy> 
(LVFX) , 'J7r>h°v> (RFP ) > /*'t:;t->> (NB) % /<>3v-fi>> (VCM 

) * * 5 U *n v-r •>> (cam ) £/b^t n #ipm;^©9 mmmmmi, 
MiztmLtzfc&®wmm®m'J>%m&±mm one ) ^mdsiioo &cmdsi2oo 

7-t>h>yaX (MHB , Difco ) *Jfll^ iHflai xl0 5 CFU/ml£ Lfc 0 

^7D+t->>, ij7r>t°->> > y*W->X A>37^y> s 
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ft * © $£ a 

i. Mimfr^mmmK r 2 , sw^itu en = 




d ) 



R 2 



K (1) Kfc^T, &TBK/cATS£ft3g|$#tes Kttft&X(i»3t^ 

lffl^S afHO^xoMi^-g^-e^T fect^ 5 t> 7 oTs C©itii 

ott) J; < ; 

-oaittWiftttN flb©3SrSaiXtt5^6 8Jiai©^^n7;l'*> (-ft £0^1= 
* (tib) ©3i!i> ±E©R 1 > R 2 > SoAtfM^ 0SK&lfr$6fi©7;u*;ug, 

f@J^±ffltIMf U^tfeJ;^o ) > "ufsWL*, im&, 7;;l, 7 

acf f - * * v 6 «: & a«n * 1 ^ & 3 f@©ggis£ w u t ^ t % ± ^ 0 

R 1 ^ ^ : 
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A 11_ Q 11_ A 12_ C(R 11 )(Q 12_ X 11_ Y 1 ) _ Q 13_ N(R 12 )(R 13 ) 

a 11 Rzfh 12 its &*mLK, m&&x\mmm *>l< ii2<i07;u+u>s^ 

IL, ccDT;u+u>»ii^ Mil 3^6 61@©7;u*;i/^ N MH^6i 
©7^=i + v;l^ fr£ 6fficD7;b+;bf-7f-^ s #t!tffc 2 rt^ 6ffi©7 

(;n^7^+;H> 7 ;i/ =f * 7;u*^f-:tS, &<^'7 

Q 11 lU -CO-, X(i-N(R 14 )-C0- ; 

Q 12 SyCQ 13 ^ &*»lfr£5<B©7;MrU>g. XiiK 

*tt3fr& 6{®©->? P7^1/>M8L> 

dOT^+i/^fcU g||[H^6i07W;H, Rill^b6lB®7;i' 
n*->;US, #3£8U frfc 6 fc<DT fr****^ gtjfttt 2 6 6 10© 7 y 

T^Tfcct^o ) , ^oy^f, 7jC^»> 7 S / I, 7^ + ;U7 = /S, 5? 7 
o&li: H@Xte21®^±©^Sfn&r£, Xtf/XlifflKK: H@Xli2<SRj:ffl 
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fLt^TUK ) > «ny>Bf, 7;/l, 7 7U+7U7 S 

•^7;W7;yS> *;u»J?*s/;i/*^ &tff-:t-;u3£fr&ttS||fr&atfti<6 
lffiXli2fflJK±©flHft**WL/T^Tt>«k< ; 
X 11 i*. -0- . -S- , Xli-N(R 15 )-^iL ; 

R 12 it, Tkmm?, KfSl*^6i©7;^;H, R««2^6 6i07;l'*y 
XiiC»-cM^-rs«- 7;;MM^U ;:©7;u*;ug&tf7;u 
rty^u&fcU 7k$?S. 7;^ + ->;i/S^ 7;/ls 7;u+;U7 

fc*;u q 12 tu<(iQ 13 *<T;i/*i/>at©*i^ntt^ r 12 tt-n^fe^-rsa* 

«t< ; 

R 11 , R 13 , R 14 . WR 15 ii> 7^0^ »l^b6ffi07^ 

X(i^ltifc2^£ 61@©7;U;W -Oi^^SU c ©77i/*;ug&tf 7 

)Vii J 4 ^OT'Vgf, TKBftSk 7/m + ->7l/S. 7;7S, 7 7U + 7U 

7;yl, ^7^7?;*, 7^ + ;U^*S^ Stf*-*- 

Y 1 ii 7 x U < « 3 in b 8 M3i© > ? n 77U*;U»T£ 5 *\ XttSSKSf^ 

fc 5 MSt^ L < It 6 *ai©3Sr«tt*a3IXIi 3 t> 8 HSi© ■> * o T ;u*;u£ 

77U+7US C07i^/Hl^ «ay>s^ *SS, 7;Un*->;l/S> 7; 
71, y7/i'*;i'7;;», 7;;7Wi, #;u#*->;uau 7;u+7U^?r 
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7;u+;ut 5 y*. 7 = y*. - h *;i/aj?*->;^ K*»2fr e> 6 is© 
J: < > 

Itlbffl7x^H, J/^D?;!'*^ Si>"»«!±s ffio^§JlXii5^ 

C©SttMf£(d\ K*»1^6 6fi©7;U+^ Ml*^6i® 
7/U3*->;i^ ^i£l 6ffl©7;u+;i/f-^-S^ &*8fc2 & 6ffl©7;i/ 
77/^;uX (;ti^7M;H> 7;u=j + ->;u^, 7^*;uf-*3l, SO'7^ 
#y~>ou2SH:> ^nf 7Kf?S> 7^3 + ->^S. 7-y|, 7;b*;U7 

t+vs, vsfr&aifns n@xti2i®^±©a«£WLT^T 

R 2 i3, ^ : 

-A 21 -X 21 -Q 21 -N(R 21 )(R 22 ) 

A 21 ii, -CO-, Xf*£8ftKifr&6ffl©7;Mri/>g d©7;u*u>g 

W\ Mil^b61©7Wl, Mli^6fi©7;^ + y;H, ^ 
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t;u+;uS, 7 ;un + ->;i/^ 7;u*;i/M^ RU-Tfrii J 4 ;i/*W\ ^n^" 

7a£fr£tt5S*fr£iltfftS HBXIi2fli£(±ofllSlS*WL-c^Tfe«k^„ ) . 

;U t:tWH, SJf^- *> tt £ 6 gtf *i S 1 MX !i 2 j®^± © fi& 

at*^LTi^fe«kiO ^11 ; 

X 21 M\ -0- . -S- , X(i-N(R 23 )-£^L ; 

Q 21 \u mfe&, ffll*^5i®7MP>i, X!iRM3^^6i©^ 

:©7Mi/>Sli, Kitl^b6Iffl7;^;H, FtHlfc 1 6 6 ft© 7* 
n + ->;ufi, MtH^6iffl7^ + ^ftS, K**2^6 6ffl©7^*y 
<OH£ (eft £>©7;i'*;i^ 7 ;i> a * •> 7;i/*;uf-tfg, Tk&7)\rhJ 

t^Tfci^o ) , A n y>j|^ dcS£„ 7 s 7;u+;U7 $ yg, i>7 

£\ Stf/Xtt 1«L < tt2fflJH±<D#;l/#^;l/**S^^T fc «fc < . 

© 7 ;l< n * J/ frb 6'f@©7^+;Uf-7l-S> K*£ 2 6ffl©7 

;u#y (ctib®7;u+-'ua, 7;U3*->;u^ 7;u+;u^^S, ^^'7 
;u*y-f;u£td\ A P f>^ tKK*. 7;u^->;us, 7;;S, 7;b+;u 

t + 7i, &tff-**73lfr£ttSi*fr&gtffta HSXii 2 l@Rh© fi&g£ 
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fit^TU^o ) > A D y>g^ ymm, r i tjv^jit i 
^7^^7;7I> Ktff-*-^*fr6tt*i*fr£atfttS 
l^XI*2^±©fi&S£WL'C^Tt>J:< ; 

R 21 W\ zK*!^ Rllii^6fl©7M;H, MM2^b6i07;i/*y 
•oi/*, xiic*»-eft#t5fl- 7;yiiMlt^ :n&©7A+;i/Sa 
c^T;u*y-f^*tt, «ny>Sf, *ktt& 7;^ + ->;H, 7;ys^ 7* 

*-;u2Sfr&tt5g¥fr£atftt* HXtt2M±oilWU^lU< ; 
R 22 &CJCR 23 ^ ^^j^ 7 J<^Ws lft*«[l3^e.6ffl<D7;u*;i/X, BHRft 

^nyi/jg^ 7;U3 + ->;b^. 7Uls 7W7;;S, 5>7;U 

l-jiTiJM, 2/;u***s/;u2k 7;u*;uf-*S, Si;ft-;^^<£5^ 

Q 21 3&«K*ttl^e.3ftCD7;U*l/>3St?*0> X 21 ^-NCR 23 )-"?*^ 

froR 23 *<7;U*;U3lT*S»^»:«s R 23 I* Z. ftKM£ L T l ^ 

T4fr&7Jiai*®ffi-r SJ^KiR 21 Xl*Q 21 t^LTU^o 

R 3 (i v at : 
_ x 31_q31_ y 2 

X 31 W\ J£&£\ -CO-. -S0 2 - , -CCH 2 ) n -0- . "(CH 2 ) n -S- , Xtt-(CH 2 ) n -N 

(R 31 )- ^il (ddT'ii I*, 0 L 3 ©fi$t£^U R 31 1***1^ MHtiR 

7;y|^ 7;u*;i'7 s -?7;^^7;yls 77;u^'+->;i/S, 7;u+^ 
ftl, &tff-:*-;i/2£fr$>/.E5#fr&atfft5 H8Xi*2*ii*Lt0fi&££W 
LT^TfccfctO ; 

Q 31 J* N Jef£»l^S5 41©7;U*l/>'*, Kf|3^b6|0->yn7 

XM(R 32 )-Q 32 -£3rr^ 
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c©7;u*u>Xf;U ftftft l fr£> 6#©t^+^S, R||i^b61©7;b 
T^xfeck^o ) ^ ^ny>ETK ym&. 7 i t;u+;ut ~ i?7 

& < > a> t> u z> t> m u n 6 imx it 2 mu± © g$& & w l t 0 ^ t 
c©7;u+b>*{i, ^©^^©^©fegtc i«l < \t2\m±.(o^mm 

S^'/Xli l«L< (^^^©^tf'-^g^/t-c^Tfe J: <, 
:®y^D7;i'+l/>ili^ ftXftl fr& 6j@©7;L' + ;bXs Mlt£Ufrb6ffi 
©7;l/3*i/;l^, l^Xttl 6ffi©7;l/+;Uf-^S^ ^«2^t>6f@©7 

;u^y-r;^ (cift £©7;u*;i/^ 7^:a*->;u^ N r^^f-a-a^ &<>'7 

7iJM, ^7M;l/7;;S, rt^tf+WU^ 7^+^f-^S, 
:* * V & f - * * V £fr £ 3 £> i§ ft & 1 fflX ii 2 M± 0 £ 
f LTMU^ 0 ) , ^nf>I^ 7j(il, 7;7I, 7;U*;U7 ^ 
■^7M/l'7;y|> ftjl7$*y)\,m, f-^-^Ss 7x-;H, 

Q 32 li, fLjfc^ ft««1^6 5fflOT;U*l/>*, XttK*»3^6 6fli©S/^ 
D7^+l/>S^It^> 

n*->;l^ N 6^©7;l'*;l^«, K*8 2fr&6«©7Jl/#y 

(ctib©7;u+^*> 7;^ + ->^i, 7;u+;i/f-^S> RXJ-7 j 

X> ^7;^;i/7;;i> *;u***->;uS> ft-;H s 7;u*;u^S, 
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}U*)U7i;M, *^*>y;«, f^-^S, 7x-^ Rlf 

*s<rwfu t°j\<mfr£>t£?>mfrz>Miinz n@xi4 2TO±©g&g£WLT^ 

c©7;i-*u>*{4, *®«+©ffifc©fflIi;: lffl^L< l4 2tUU±©^MM 
£\ RV/Xte 1 «L < 14 2fflJK±©*^>K-^**^T^T t> «fc < s 
:tDy^n7^^>Ilt DHtiftl 6 -f@© 7;l^;l/^ Ri|l^b6i 

y -Y;bS!4. «ny>gf, 7jc$g. 7;i^*->;H, 7;;1, r;u+;u 
7;;l, v?7i^;i'7;;S, # «>7Ug, f-*-;^ r;i/+;uf-**^ 

fLT^TUK ) > ^ny>gf, 7^^;U7$y^, 

i?7^+^7;;i> *;u^+->;U3£> f-*-;i/^ N 7x-;H, StfOv?^ 
R 32 IU zl^fe!^ Ml^b6i©7;i/*;«, Xttl&*tt2fr& 6{@©77U 
iS, 7;U3 + >/;i/S> 7;;S, 7;^^7;/i, y7;i/W;;i, £ 
-5 1 liX(4 2fflJ£U©tt«£lrUT^Tt>cfc < ; 

f;/;U Q 32 «^2X(4 3ffl©7^+U>S-C*Si^, R 32 14 5^6 8*» 
^tMiT 3J;-?KQ 32 £*fr£LTt>J:< ; 

5 mSR^ L < (4 6 M51©7f W^«X(4 3^68 j|S§© > 

:n6©7 S ^ y^7MiH> ^o c »«i4, mmwLifrZQ®® 
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f LT^TU^o ) > >^v?yW^ ymm, Kttl^t»6|Iffl7^3 + y 

;U*;1/*£Wt& ^7;b*;U7 ; 7* C 2^©7;i^;i/X(i, H3-T&^>TfcH 

tt^T^xkck^) s 6{i©7;i/+^K^Wr^7;i/+;b7 ~ 

7; -hn^s 77;u*>v;b^ Kltffc2 fr£ 6ffl©7;un + ->#;i^^ 

:tib©7x-iH, ^n7M;H, StfttStSSfcts ffi©^JSXi±5^ 

::®3gtM*j£l;U Kit^S6l©7;K;H, ^taifrb6i07^3 + 
<>;i^ K*S»1 fr£ 6j@©7^*;i^*^ R*«[2fr6 6ft07;i/*^;i' 
S cn&cTM^S, 7^3 + wi/^ 7;u+;Uf->fS> St/7;^;^^ 

A 0 ^f>H^ 7;U3 + ->;l/^ N 7;7l, 7W7;/S, 

•^7W7;;i> *;u#*->;u^ f-*-;Hk 7;u*;u^*S, t+vS, 

&tff**vSfr6fti#^6atfn5 HSXIi2^±©fiilS^WLT^T 
fecfc^o ) ^ ^dt"«, zKSfcS, 7$y*. 7;^^7;/l, 5? 7 

vyjk $ n s t & # k * ti hommjk vygmm* 

h°nUv>>> 2-h°n V 3-h°n <J t°n-;K ytKn75>, xh 

7hFa77>, 7 7^ T^bF'aW7x>> 3-f^7x7 ft7x>, 
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h°v'/'J h°7V''J 3-h°7 7'J i^y b°7V-;K 5 ^7'J -f 5 

;K *+*'/'J >\ 7 'J ~^>s f-TV'J f77'J 

f7-/'Jv?>-4- f7 7-;K Y7+t'/'J>, YV+tV"'J^>, 47* 

-y-V-zk ^Vf7'/-iK l,3-yj«-*V7> N mv5>, l,3-^f-*5>> 

v/^p^\+-y->, n^-y-/ t°^y^>, 2-t°^y k>> t°u 

5? >^ 2->W K p + •> b° y >> 2-y -f h h° y 5? >^ fh7tFpl:°7^ r 
hvt Ko-2H-t?5 >-2- ^>^^f l/>x;l/7^ K\ ^>^>f-u>x;u 
N,N'- MJyf-b>^bTs t°y~y> s b°^5 0, h°^v 

v?>-2- tf^^>-2,5- : J*y, t°7-^^ *;M?y>, f-^^u^y >^ 

l,4-y***>, 1,4-^^-4-9- y >^ l,4-f-***>^ 1, 4-5^7 1,3,5-MJ 

2-^ + Hr^V >> ^ + -9-^ f- 1/ >x;U7 * H\ 's + U-b Kn-1, 3- 
i>7-t?b°> N ^ + -9-h Kn-1,3- i> 7-t? h° y-2- ^^r^, l,4-$>7 

•tfh e >-2-^>^ l,4-^7^'t 0 >-5 ) 7- 1.3,5- h 'J 71f->? n^T"^ 

1,3,5- h y 7if p^7°^ >-2,4- 5>#>fr&ttSS$fre>3tf*i^ ffl|j£©i5H 

* 1 =s 1= is* 0 flutes o* * ® & 1- * ft & ©*ft«is «»»o 

3. £tTO<fc^tt^6tt*» : 
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R* «' r 2 R* R 2 o 

Rl N _y R3 r Vn" r3 A r > r, i^>« 3 *V H vr 3 R, ^V r3 

J. R2 R> 

r* V R* ^R* 

^^■4 R .= "'a;; ; ,^, -coto 

Ri R 3 «* R 

r r Ri r t: Ri ^r R3 0< 0 R3 
-CV A -"t :r "tN r ^--r^ 

R 2 R 3 

r1 -V~- n R 3 R 1 v^u R a r1 "n' n' r3 r1 -n^"n' r3 R^n^n-R 3 /^ n - r3 
R T R T° R2 R a R > RJ ' 

R, YY R ' r1 Y~V r ' 

O R» H 3 C 

x I* m 2 jm e« o it&VdR y ^ © & tf ic ^ n & © * i« mm n% a 
4. asisR^^Ttr^-reifeSop : 
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% -Xv 

V, V, 4r : 4r\ \ 
%\ It- ^ ^ 

5 . fi&*R 2 ^TK^g&g0i$ : 
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6. tt«R 3 ^T{C^-rtt«®P : 
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©&> ^^{r^tib®7K»sy c Mfn^o 

iigi:iB*c©'fi;£ti;W'e©^ lfea t {c^nb07j<fn#)So t ^^fpti o 

9 . m^^mm i gtt^ 8 mn^-rnfr 1 ^Kf£tt©<L£« £>'*©*£, 

©TKWtts * e» « * s a tf n * «k «■ 

^ti-«M^S©^TOU c /Xi*^0©^i6©«o 

11. «©tSB® lig^^L^s^c^-rn^i^icEttcft^so^©^ 3fe 

12. ±fBra^^s t/n >^<£j§£ffiffiSU ^--> U yJkm&aRs ^rnxl 
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v4 Flln;4il> IkW 07A7 ^a-;^^i5P^S«ti« 131X1* 
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14. a4MllfflMJ>'/Xli WMt ^ o ift$®f&ffl$l W^LH 
8Sc^Wl®i: IB*c© fc£%d& xf * ©i£ s $ * ft £ © ?Kft t) & tfigii 

15. ft^©|gffl^9 5Xi*^10^{ci£ii©iS^oM©fcto©fS^©laH^ 15^ 

16. m^mmmimximi2^tm<Dmmmmomm(Dtzi6(Dm^(Dmmm 
i is « ^ up 8 ^mfr 1 5KE*©-fb'&«a^* ©&> i- * n ^ o* 
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